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1 BBG^GHHe 



Ll,ejib 3Toii CTaTbH — ycTanoBHTb Ha6op npHHii,HnoB h MeTOflojiornfi, mo- 
rymHX cjiyjKHTb ocHOBaHHeM yHHcJ^Hi^npyiomeH TeopHH MaTeMaTHKH. Hoji 
3THM Mbi no/];pa3yMeBaeM MeTaTeopnio, npe/^jiararomyio MeTOflojiorHH fljiH 
cpaBHeHHH pasjiHHHbix MaTeMaTHHecKHX TeopHH flpyr c flpyroM, KaK p^Jia 
pacKpbiTHH anajiorHH MejK^y hhmh, Tax h fljiH BbiflejieHHH ocoGeHHOCTeii, 
H, HTO HanGojiee BajKHO, flaromyro acJxjaeKTHBHbie cmbicjibi fljiH nepenoca pe- 

SyjIBTaTOB H TeXHHKH MeJKfly paSJIHHHblMH o6jiaCTHMH. 

MaTeMaTHKa noflpasflejiaeTCH na necKOjiBKO pasjiHHHbix o6jiacTeli: aji- 
re6pa, anajiHS, reoMeTpHH, TonojiorHH, Teopna HHceji a T.fl. KaJKflaa h3 3thx 
o6jiacTeH pasBHBaeTca MHorne roflbi, paapaGaTbiBaa cboh co6cTBeHHbie Hflen 
H TexHHKy, H flocTHrjia k HbiHeniHeMy MOMeHTy bbicokoh CTenenn cnei^na- 
jiH3aii;HH. Co BpeMeneM OTKpbiBaioTCH pasjiHHHbie cbhsh MejK^y o6jiacTHMH, 
HTO npHBOflHT B HeKOTopbix cjiyHaHX K co3flaHHio HacToamnx 'moctob' MeJK- 

py paSHblMH BeTBHMH MaTeMaTHKH; MHOJKeCTBO pas MeTOfl^bl OflHOH oGjiacTH 

npHMeHHjiHCb p^jia HOjiyHeHHH pesyjiBTaTOB b flpyroli, h 3to BsaHMOflelicTBHe 
B oflHOH H TOH JKe TeMe pasjiHHHbix TOHeK speHHH Bcerfla Hrpajio cjayHflaMen- 
TajiBHyio pojib B BbiaBjieHHH npHpoflbi KOHu;enu;HH, npefljiaraa HOBbie pesyjib- 
TaTbi H noflCKasbiBaa HOBbie jihhhh HccjieflOBaHHH. 

FjiyGoKHe hphhhhbi, CToan^He 3a anajiorHHMH h cbh3hmh MejKfly paajiHH- 
HbiMH o6jiacTHMH, jiyHHie Bcero MoryT Gbitb hohstbi b KOHTeKCTe MaTeMaTH- 
HecKOH jiothkh; b caMOM flejie, jiorHKa flaeT ocMbicjieHHe fljiH 4)opMajiH3au,HH 
jiK)6oH pasHOBHflHocTH MaTeMaTHHecKHx KOHu;enu;HH, no3TOMy HccjieflOBaHHe 

BSaHMOOTHOmeHHH MeJKfly paSJIHHHblMH TeopHHMH MOJKeT 6bITb BblHeceHO Ha 
HOJIHOCTBK) CTpOTHH ypOBeHb. 

C TOHKH SpeHHH BaJKHOCTH HaBefleHHH MOCTOB MeJKfly paSHblMH BeTBH- 

MH MaTeMaTHKH 6bijio 6bi KpaHHe jKejiaTejiBHo, htoGbi jiorHKa cjiyjKHjia 6bi 
He CTOjiBKO HHCTpyMeHTOM aHajiHsa yjKe o6HapyjKeHHbix b MaTeMaTHKe ana- 
jiorHH, CKOjiBKO Hrpajia 6bi aKTHBHyro pojib b ycTanoBjienHH hobbix CBHseft 
MejKfly cyni,ecTByK)ni,HMH o6jiacTHMH, a TaKJKe HOflCKasbiBajia 6bi HOBbie na- 
HpaBjieHHa MaTeMaTHHecKoro HccjieflOBaHHH. IlojiyHHjioci. TaK, hto celiHac 
MBI HMeeM MaTeMaTHHecKHe HHCTpyMeHTbi fl^jia namnx HaMepeHHH /;ocTHHb 

3TOH H,ejIH. 

TeopHH MHOJKecTB KaK CHCTeMa, B paMKax KOTopoH Bce o6biHHbie MaTe- 
MaTHHecKHe KOHu;eHu;HH MoryT 6biTb CTporo BbipajKenbi, npeflCTaBjiajia co- 
6oH HepByro cepbesnyro nontiTKy jiophkh yHH4)Hu;HpoBaTb MaTeMaTHKy no 
KpaHHeft Mepe na ypoBHe H3biKa. HosflHee Teopna KaTeropHH HpefljiojKH- 
jia ajiBTepHaTHBHbiH aGcTpaKTHbiii hsbik, b paMKax KOToporo Morjia 6biTb 
c4)opMyjiHpoBaHa Gojibmaa nacTb MaTeMaTHKH, h, TaKHM o6pa30M, CTajia 
flajibHeHHiHM npo/];BH>KeHHeM b HanpaBjieHHH sasBjieHHolt n,ejiH 'yHH4)HKa- 
u;hh MaTeMaTHKH'. TeM ne Menee o6e 3th CHCTeMbi ocyni,ecTBjiHK)T yHHcjan- 
KaLi,Hio, BecBMa orpaHnneHHyro ho cbohm bosmojkhocthm b tom CMbicjie, hto 
flajKe X0T5I KajKflafl hs hhx /i,aeT cnoco6 BbipajKeHHa h opraHH3au;HH Ma- 
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TeMaTHKH npH noMomH eflHHoro HSbiKa, ohh He npe/];jiaraioT caMH no ce6e 
34)4>eKTHBHbix MeTOflOB fljiH nepeHoca snaHHlt MejK^y pasjiHHHbiMH o6jiacT5i- 
MH. C flpyroA CTopoHM, npHHLi;HnM, KOToptie mm npeflCTaBHM b nacToameH 
CTaTbe, onpeflejiHioT flpyroft, 6ojiee ocHOBaTejibHbili noflxofl k yHH4)HKaLi,HH 

MaTeMaTHKH. 

Hama MeTOflojiorna GasnpyeTCH na hobom BsrjiHfle na Tonocbi FpoTen- 
flHKa KaK Ha yHH4)Hii;HpyiomHe npocTpancTBa, KOTopbie MoryT cjiyjKHTb 'mo- 
CTaMH' flJiH nepenoca HHcjaopMai^HH, apfia a peayjibTaTOB ueyKpy pasjiHHHbi- 

MH MaTeMaTHHeCKHMH TeopHHMH. 3tOT BSrjIHfl Ha TOHOCbl B03HHK B XOfle 
flHCCepTau;HOHHbIX HCCJie/];OBaHHH, HpOBOflHBHIHXCH aBTOpOM B KeM6pHflJK- 

CKOM yHHBepcHTeTe c 2006 ho 2009 rr., h (Jaa-KTHHecKH pesyjibTaTbi |2] fla- 

lOT BbIHy>K/;eHHOe TeXHHHeCKOe CBH^eTejIbCTBO o6oCHOBaHHOCTH TaKOH TOH- 
KH 3peHHH (b CaMOM flfiJie, Oflfla H3 H;ejieH HaCTOHHI,eH CTaTbH — CJiyjKHTb 
'KOHH,eHTyajIbHbIM HpOBOflHHKOM' K MBTOflaM aBTOpCKOH flHccepTan;HH) . 

B 3TOH CTaTbe H flaio Ha6pocoK cjayHflaMeHTajibHbix hphhh;hhob, xapaK- 

TepH3yiOHI,HX MOe BHfleHHe TOHOCOB KaK 'mOCTOb', CBH3bIBaK)HI,HX pa3JIHHHbie 

MaTeMaTHHecKHe Teopnn, h OHHCbiBaro o6Hi,yK) MeTOflOJiornro, KOTopaa bo3- 

HHKJia H3 TaKOrO BHfleHHH H KOTOpaH flO CHX HOp MOTHBHpyeT MOH HCCJie- 

flOBaHHH. AHajiH3 5yfleT 3aBepHieH o6cyjKfleHHeM pe3yjibTaTOB |2], KOToptie 
jiyHHie Bcero HjijirocTpHpyroT npHMeneHHe yHOMHHyTbix Bbime hphhh;hhob. 

3th HpHHH,HHbI a6cTpaKTHbI H TpaHCBepcaJIBHBI K pa3JIHHHbIM MaTeMaTHHe- 
CKHM o6jiaCTHM, H HpHMeHeHHe HX MO>KeT HpHBeCTH K OrpOMHOMy KOJIHHe- 
CTBy yflHBHTejIBHBIX H HeTpHBHajIBHblX pe3yjIbTaTOB B JIK)6oH o6jiaCTH Ma- 
TeMaTHKH, HOSTOMy Mbi HafleeMCH, hto HHTaTejib 5yfleT HMeTb mothbhpobkh 

flJIH aHpo6aH,HH 3THX MeTOflOB B CBOeft o6jiaCTH HHTepeCOB. 

2 reOMGTpHHeCKHe TGOpHH 

H HX KJiaccH4)Hi],Hpyioii];He TonocM 

B 3TOH CeKH,HH Mbl o6cyjKflaeM OCHOBaHHH reOMeTpHHeCKHX TeopHH H Kjiac- 

CH4)HLi;HpyK)n];HX tohocob, Heo6xoflHMbie fljiH flajiBHeftrnHX nacTen CTaTbH (b 
KanecTBe HcnepHbiBaiomero HCTOHHHKa HHcJaopMan^HH ho TeMe HHTaTejiro pe- 
KOMen^yeTCH [3], nacTb D). 

2.1 FeoMeTpHHecKHe TeopHH 

FeoMempuHecKue meopuu — mnpoKHit Kjiacc (mhotocopthbix) GecKonen- 

HblX TeopHH HepBOrO HOpHflKa. HanOMHHM, HTO TeopHH Hafl CHTHaTypOH 

E reoMeTpHHecKaa, ecjiH ee aKCHOMbi MoryT 6biTb HpeflCTaBjienbi b (\yop- 
Me \/x{(j)^'ip), Tflfi — reoMeTpHHecKHe cjaopMyjibi na/; S (T.e. cJaopMyjibi 

C KOHeHHbIM HHCJIOM CBo6oflHbIX HepeMeHHblX, HOCTpoeHHbie H3 aTOMapHblX 
4)OpMyjI Hafl S C HCH0JIb30BaHHeM TOJIBKO JIHHIb KOHeHHblX KOHT.K)HKH,HH, 
6eCKOHeHHbIX flH3T.K)HKH;HH H KBaHTOpOB CyH^eCTBOBaHHH B KOHTeKCTe X. Ak- 



4 



CHOMbi reoMBTpHHecKHX TeopHH HacTO npeflCTasjieHbi b nocjieflOBaTejibHoli 
4)opMe, T.e. HHinyT (pl-^tp bmbcto (Vx)(^ Ecjih b BbimeynoMaHyTOM 

onpeflejieHHH reoMeTpHHecKoii TeopHH saMeHHTb '6ecKOHeHHbie flH3T.K)HK- 
li;hh' Ha 'KonenHbie /;h3t.iohkh,hh', HOJiyHHM Kjiacc TeopHH, HSBecTHbix KaK 
KozepenmHue meopuu. 

ATpnGyT 'reoMeTpHHecKHit' ne osnanaeT, hto 3to Kjiacc Teopnlt, KOTopbie 
HMeioT KaKoe-TO oco6oe OTHomeHHe k reoMeTpHH (b OTjinnne ot HCTopHHecKH 
HepBbix HpHjiojKeHHli) ; 3to BHOjiHe o6n];aH KOHU,eHU,HH, h reoMeTpHHecKHe 
TeopHH MoryT 6biTb o6Hapy>KeHbi b jik)6oh o6jiacTH MaTeMaTHKH. 

^eftCTBHTejIBHO, (jiaKTbl TaKOBbI, HTO GojIbHIHHCTBO TeOpHH, eCTBCTBeH- 

Ho BOSHHKaion^HX B MaTBMaTHKe, HMeeT reoMBTpHHecKyro aKCHOMaTH3au;Hio 
(nafl CBoeft CHrnaTypofi). KaK 6bi to hh 6bijio, ecjiH KoneHHaa Teopna nep- 
Boro nopH/;Ka T ne reoMeTpHHecKaa, mm MOJKeM KaHOHHHecKH CKOHCTpynpo- 
BaTb KorepeHTHyio Teopnio na/i; 6ojiee mnpoKoft CHrnaTypoH, naBbiBaeMyio 
MopAeusaVjUeu T, Mo^ejib KOTopoit b KaTeropHH mhojkbctb Set (6ojiee o6n];o, 
B jiK)6oH GyjieBoii KorepeHTHOH KaTeropHn) mojkbt 5biTb oTo:>KflecTBjieHa c T 
(cm. |5], JieMMa Dl.5.13). 

HoHHTHe MOpjieH3aH,HH BaJKHO, HOTOMy HTO OHO HOSBOJIHeT HaM HSyHaTb 

jiK)6yK) TeopHK) HepBoro HopH/];Ka c HCHOjibsoBaHHeM mbto^ob Teopnn toho- 
COB. Ho cyn^ecTBy mm mojkcm ojKHflaTb, hto MHorne CBoftcTBa TeopHH nepBO- 
ro nopHflKa ecTecTBennbiM o6pa30M BbipajKaroTCH KaK CBOHCTBa hx Mopjien- 

3aLi;HH, H HTO 3TH HOCJieflHHe CBOHCTBa OKa>KyTCH Bbipa3HMMMH B TCpMHHaX 

'HMBapnaHTOB' hx KjiaccH4)Hu;HpyK)n;HX tohocob. HanpHMep, Teopna nepBO- 
ro HopHflKa HOjiHa Tor^a h tojibko Tor^a, Kor^a ee MopjieH3au;HH T' y^oBjie- 
TBopaeT cjieflyromcMy CBOHCTBy: jiroGoe KorepcHTHoe (sKBHBajicHTHO, reo- 
MeTpHHecKoe) BbicKa3MBaHHe nafl ero cnrnaTypoH flOKasyeMO SKBHBajieHTHO 
_L HjiH T, HO He TOMy H flpyroMy; h 3to cbohctbo tohho SKBHBajieHTHO cjio- 

BaM O TOM, HTO KJiaCCH4)HU;HpyK)H;HH TOHOC TeopHH flBy3HaHeH. 

BjiaroflapH cboch 6ecKOHeHHOH Hpnpofle reoMCTpHHecKaa jiorHKa bccb- 
Ma Bbipa3HTejibHa; Ba>KHbie MaTeMaTHHecKHe CBolicTBa, KOTopbie ne Bbipa- 
jKaroTCH B KOHeHHoit jioTHKC HepBoro HopaflKa (nafl /;aHHOH CHrHaTypoft), 
HacTO flOHycKaroT reoMeTpHHecKyro aKCHOMaTH3au;HK). HanpHMep, cbohctbo 

3JieMeHTa KOMMyTaTHBHOrO KOJIbH,a C eflHHHU;eH 6bITb HHJIbHOTeHTHbIM, KaK 

xo porno H3BecTHo, He BbipajKaeTCH 4>HHHTapHOH 4)opMyjioH nepBoro nopa^Ka 
Hafl CHTHaTypoH Kojieu,, ho oho c OHeBHflHOCTbro Bbipa>KaeTCH KaK reoMeTpn- 
HecKaa cJaopMyjia Ha/; 3toh CHrnaTypoH. HHTepecnaa GecKoneHHaa reoMCTpn- 
HecKaa Teopna, KOTopaa H3yHajiacb TeopeTHKO-TOHOCHO b [4], — Teopna ho- 
Jieft KOHCHHOH XapaKTepHCTHKH, KOTOpbie HBJIHK)TCH ajire6paHHecKHMH Hafl 
CBOHMH HepBHHHblMH (prime) HOJIHMH. ^pyrOH HpHMep reOMCTpHHeCKOH Teo- 
pHH, KOTopaa He sbjihctch kohchhoh Teopneii nepBoro nopaflKa, flacT Teopna 
a6ejieBbix rpynn c KpynenneM. 

FeoMeTpHHecKHe Teopnn, BKjiroHaa 6ecKOHeHHbie, onpe^ejieHHO flojiJKHbi 
paccMaTpHBaTbCH KaK oGt-cktbi, 3HaHHMbie Hccjie/;oBaHHH. BecKOHennaH 
Hpnpofla reoMCTpHHecKOH jiothkh flojiJKHa npeflCTaBjiHTbCH homcxoh k pac- 
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nosHaHHK) 3Toro Kjiacca Teopnlt kek cy6i.eKTa nepBHHHolt sajKHOCTH; (\yaK- 

THHeCKH HHKTO He MTOKeT, BOo6lIl,e TOBOpH, HCnOJIbSOBaTb MeTOflbl KJiaCCHHe- 

CKoli TeopHH MOflejieit fljia HsyneHHH reoMeTpHHecKHX Teopnii, a, cjie/;oBa- 
TejiBHo, floJiJKHbi 6biTb HcnojibsoBaHbi MeTOflbi coBepmeHHo flpyroli npapo- 

KaK Mbi yBHflHM B pasflejie |3l c tohkh speHHH TeopHH tohocob npe/;- 

HOJIOJKeHHH KOHeHHOCTH HO OTHOHieHHK) K HpHpOfle JIOPHKH fleftCTBHTejIBHO 

HpeflCTaBJiHioTCH BecBMa HeecTecTBeHHbiMH orpaHHHeHHHMH; flajKe ecjiH na- 

HaTb C KOHeHHblX TeopHH, TeopeTHKO-TOHOCHOe HX HSyneHHe HaCTO HpHBOflHT 

K paccMOTpeHHK) 6ecKOHeHHbix TeopHH. JloTHKa, jiejKan^aa b ocHOBe tohocob 
rpoTeH/];HKa, — 3to reoMeTpHHecKaa jiorHKa b CBoeli hojihoctbio GecKonen- 
Hoit npupoflfi (cm. pasfleji |3]); h, KaK mbi HOKajKCM b flajibHenmeM, Teopna 

TOHOCOB Hpe/];OCTaBJIHeT Ha6op HCBepOHTHO MOHI,HOH TeXHHKH flJIH HSyHeHHH 

reoMeTpHHecKHX Teopnft. 

HoflHepKHeM, HTO reoMeTpHHecKHe Teopnn, KaK h jiroGaa pasHOBHflHOCTb 
TeopHH HepBoro HopHflKa, — oGt-cktbi hhcto CHHTaKCHHecKOH npapofl^bi. KaK 

H B KJiaCCHHeCKOii KOHCHHOH JIOTHKC HCpBOTO HOpHflKa, MBI HMCCM flCJIO C CHH- 
TaKCHHeCKHM oGoSHaHeHHCM flOKasyeMOCTH HpeflJIOJKeHHH HepBOrO HOpHflKa 
(ho OTHOHieHHK) K TBOpHn), H03T0My MBI HMBBM eCTBCTBeHHyK) CHCTBMy flp- 

KasaTejiBCTB fljiH reoMeTpHHecKOH (cooTBeTCTBenno, KorepeHTHoli) jiothkh, 

OHHCaHHOit B TepMHHaX HpaBHJI BBIBO/;a, HCHOJIB3yK)HI,HX reOMCTpHHeCKHe 

(cooTBeTCTBeHHo, KorepeHTHBic) ceKBeHH,HH, KOTopBie BjieKyT 3a C060H no- 
HHTHe flOKasyeMOCTH reoMBTpHHecKHX (cooTBeTCTBBHHO, KorepeHTHBix) ce- 

KBeHH;HH HO OTHOHieHHK) K flaHHOH reOMeTpHHeCKOH (cOOTBBTCTBeHHO, KO- 

repeHTHoft) Teopnn. B reoMCTpHHecKOH jiothkc KjiaccHHCCKaa h HHTyHH;H- 
OHHCTCKaa flOKasyeMocTB reoMCTpHHecKHx ceKBeHn;HH coBna^aroT, nosTOMy 

MBI BHOJIHe MOJKBM OHyCTHTB SaKOH HCKJHOHeHHOTO TpeTBerO H3 3THX CHCTeM 

flOKasaTejiBCTBa, ne saTparHBaa cooTBeTCTByiomee HOHHTHe flOKasyeMOCTH. 
^jiH fleTajiBHoro HpeflCTaBjieHHH 06 3thx CHCTeMax mbi OTCBijiaeM HHTaTejiH 

K |5], HaCTB D. 

Xopomo HSBecTHO, hto H3BIKH HcpBOTO HopHflKa BCCTfla MoryT 6bitb hh- 
TepnpeTHpoBaHBi b kohtckctc (flaHHOii Mo^ejin) Teopnn mho^kectb. Q^slk- 
THHecKH 3TH JI3BIKH MoryT TaKJKe 6bitb OCMBICJIBHHO HHTepnpeTHpOBaHBI B 
KaTeropHH npn ycjioBHH, hto HocjieflHHH o6jiaflaeT flocTaTOHHoii KaTeropHoii 

CTpyKTypOH, H03B0JIHI0IIl,eH HHTepnpeTHpOBaTB CB5I3KH H KBaHTOpBI, B03HH- 

Kaioni,He b cJ^opMyjiax ii3BiKa (b btoh KaTeropnoH ceMaHTHKe thhbi (sorts) 

HHTepnpeTHpyiOTCH KaK o6T.eKTBI, TepMBI KaK CTpejIKH H 4)OpMyjIBI KaK HO- 
flo6T.eKTBI B TOM, HTO KacaCTCH JIOTHHeCKOH CTpyKTypBI COCTaBHBIX BBipaJKC- 
HHh); 3TO HpHBO/i;HT, HpH TCX JKC CaMBIX Hpe/;HOJIOJKeHHHX, K HOHHTHK) yflO- 

BJieTBopeHHH ceKBeHii,HH B KaTeropnajiBHOH CTpyKType h, cjieflOBaTCjiBHO, 

K HOHHTHIO MOflejIH TeopHH HepBOTO HOpHflKa B KaTerOpHH, KOTOpaH HpH- 

cnocoGjiena, b cjiynae KaTeropHH mhojkcctb, k KjiaccnnecKOMy OHpe^ejie- 
HHK) TapcKoro (ocHOBaHHofi Ha MHOJKecTBax) MOflfijia Teopnn nepBoro no- 
pHflKa. HanpHMep, TonojiornnecKaH rpynna MOJKeT paccMaTpnBaTBCH KaK 
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MOflejib TeopHH rpynn b KaTeropHH TonojiorHHecKHX npocTpancTB, a nynoK 
KOJieu; Ha TonojiorHHecKOM npocTpancTBe X MOJKeT paccMaTpHBaTbCH KaK 
MOflejib TeopHH KOjieu; b Tonoce Sh(X). 3Ta KaTeropnajibHaH ceMaHTHKa, 
Korfla OHa onpeflejiena, Bcer^a co3ByHHa BbimeyHOMHHyTOH CHCTeMe flOKasa- 
TejibCTB HpH ycjioBHH, HTO HocjieflHHH He coflepjKHT saKOHa HCKjironeHHoro 
TpeTbero. 

ToHocbi FpoTeHflHKa — mnpoKHH Kjiacc KaTeropHH, b KOTopbix mbi mo- 
jKeM HHTepnpeTHpoBaTb reoMeTpHHecKyro jiorHKy, h cJaaKTHHecKH ohh o6ec- 
neHHBaiOT naM CHJibnyK) cjaopMy hojihotbi fljiH reoMeTpHHecKHX Teopnlt. J\eVi- 
CTBHTejiBHO, fljifl jiK)6oH reoMeTpHHecKOH TeopHH T HMeeTca TOHOC FpoTen- 
flHKa Set[T], a HMenno KJiaccu(f)uv,upy'K)wi,uu monoc fljiH T, KOTopbiH coflep- 
JKHT KOHcepeamuenyK) MOflejib fljiH T (T.e. MO/;ejib Uf Taxyro, hto reoMeT- 
pHHecKHe ceKBeHH,HH, flOKaayeMbie b T, b tohhocth Te >Ke caMbie, KOToptie 

yflOBJieTBOpHIOTCH B HTO HBJIHeTCH, KpOMe TOTO, yHUeepCttAbHUM B TOM 

CMbicjie, HTO jiio6aH Mo^ejib fljiH T b TOHOce FpoTeHflHKa BOSHHKaeT, c toh- 
HOCTBK) flfl H30Mop4)H3Ma, KaK o6pa3 o6T.eKTa Uf OTHOCHTejiBHO cjayHKTopa 
o6paTHoro oGpasa p^jia (e^HHCTBeHHoro c tohhoctbk) fl<o aKBHBajieHTHOCTn) 

reOMeTpHHeCKOrO MOpcJjHSMa TOHOCOB H3 TOHOCa, B KOTOpOM MOflejIb JKHBeT, 

B KjiaccH4)Hu;HpyK)n;HH tohoc (cm. pasjeji [2?2] HHace) . OTMeTHM, hto, corjiac- 
Ho CBoeli 6ecKOHeHHOH Hpnpofle, reoMeTpHHecKHe Teopnn, Boo6n;e roBopa, ne 
o6jiaflaK)T KjiaccHHecKoii cJjopMoft hojihotbi, T.e., Boo6Hi,e roBopa, neBepno, 
HTO ceKBeHn;HH, KOTopaH flelicTBHTejibHa bo Bcex ocHOBaHHbix na mhojkc- 
CTBax MOflejiHX reoMeTpHHecKOH Teopnn, flOKasyeMa b Teopnn c hchojibso- 
BanneM reoMeTpnHecKoit jiornKH. B jik)6om cjiynae, KaK 6bijio CKasano Bbime, 
KOHU,eHH,HH yHHBepcajiBHOH MOflejiH reoMeTpHHecKOH TeopHH BjieneT sa co- 
6oH CHjiBHyio 4)opMy HOjiHOTbi, H cjiaKTHHecKH Mbi BepHM, HTO ee xopomo 
6biJio 6bi B3HTb B KanecTBe 4)yH/];aMeHTajibHoro HHCTpyMeHTa (saMen^aron^e- 
ro cTaHflapTHbie) b Hccjie/i;oBaHHH acneKTOB hojihotbi Teopnn (cm. paa^ejibi 

2.2 KjiaccH4)Hu,HpyiOLLi;He Tonocbi 

KAaccucfyuii^upytomuu monoc reoMeTpnnecKOH Teopnn T nafl cnrnaTypon E 
— 3TO Tonoc rpoTeH/];nKa Set[T] TaKon, hto ^jih jiK)6oro Tonoca FpoTen- 
flHKa £ KaTeropna Geom(iS, Set[T]) reoMCTpnnecKnx MopcjansMOB as £ b 
Set[T] SKBnBajieHTHa KaTeropnn MOflejieit flJiH T b Tonoce £ ecTecTBenno b 
£; ecTecTBeHHocTb osnanaeT, hto ^jih jiroGoro reoMeTpnnecKoro Mop4)H3Ma 
f : £ ^ J- TonocoB FpoTen/^nKa nMeeTCH KOMMyTaTnBHbin KBa^paT 

Geom(jr, Set[T]) = ^ T-mod(J") 

T-mod(/*) 



-of 

Geom(£:, Set[T]) ^ ^ T-mod(6') 

B (MeTa-) KaTeropnn KaTeropnn CAT. 
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HanoMHHM, HTO reoMeTpHHecKHH Mop4)H3M — ecTecTBeHHoe, TonojiorH- 
HecKH MOTHBHpoBaHHoe noHHTHe Mop4)H3Ma MeJKfly TonocaMH FpOTeHflH- 
Ka; B caMOM flejie, conocTaBjieHHe, nepeBOflHmee jioKajib L b Tonoc nyHKOB 
Sh(L) Ha Heft, HOflHHMaeTca flo hojihofo h tohhofo (faithful) cjayHKTopa h3 
KaTeropHH jioKajieft b KaTeropnio tohocob FpoTeHflHKa h reoMeTpHHecKHX 
Mop4)H3MOB MejK^y HHMH, KOTopbift HfleHTH4)Hn,HpyeT HepByK) KaTeropHio 
KaK HOjiHyro pecJajieKTHBHyro HOflKaTeropHro nocjiejxReVi. 

KjiaccH4)Hn,HpyK)Hi,Hft tohoc reoMeTpHHecKoft TeopHH T MOJKeT paccMaT- 
pHBaTbCH KaK npedcmaeAHioiu,uu o6-5eKm p^jia (nceB/;o-)4)yHKTopa T-Mo^ejiH 

T-mod : «BTop°P ^ CAT 

H3 KaTeropHH, flBoftcTBennoft k KaTeropHH *BTop tohocob FpoTeHflHKa, b 
(MeTa-)KaTeropHK) CAT, KOToptift coHOCTaBjiaeT 

• TOHOcy £ KaTeropHK) T-mod(f ) Mo^ejieft fljiH T b £^ h 

• reoMeTpHHecKOMy Mop4)H3My f : E ^ T cjsyHKTop 
T-mod(/*) : T-modfT") T-mod(f ), 

HepeBO/];HHi,Hft MO/;ejib M G T-mod(J-') b ee o6pa3 f*{A'I) OTHOCHTejib- 
Ho 4)yHKTopa o6paTHoro o6pa3a /* p^jia f. 

B HacTHOCTH, KjiaccH4)HU,HpyK)Hi,Hft TOHOC eduHcmeeHCH c moHHOcmbm do 
aKeueaJieHuiHocmu Kamezopuu. 

HenocpeflCTBeHHO CBH3aHHoft c KOHH,eHH;Heft KjiaccHcJpnuiHpyroH^ero toho- 
ca HBjiaeTCH KOHH,eHH;HH yHHBepcajiBHOH MOflejiH. YHueepcaAbHaH ModeAb 
reoMCTpHHecKoft Teopnn T cctb MOflCJir. Uy ^jih T b tohocc FpoTeHflHKa 
Q TaKaa, hto flJiH jiK)6oft T-MOflejiH M b Tonoce FpoTeHflHKa cyHi,ecTByeT 

eflHHCTBeHHblft (c TOHHOCTBK) flO H30MOp4)H3Ma) reOMeTpHHeCKHft MOp4)H3M 
TaKOft, HTO fliiUf) ^ M. 

CorjiacHO (2-MepHoft) jicmmc Honeflbi, ecjiH tohoc Q coflepjKHT ynueep- 
caAbHym ModeAb reoMeTpHHecKoft Teopnn T, to Q y/;oBJieTBopHeT yHHBep- 
cajiBHOMy CBoftcTBy KAaccucf)uii,upymw,e20 monoca ^jih T. OGpaTHO, ecjiH to- 
hoc £ KjiaccH4)HH;HpyeT reoMeTpHHecKyro TeopHro T,to £ coflepjKHT yHHBep- 
cajiBHyK) MOflejib fljiH T. 

CjieflOBaTCJiBHO, yHHBepcajiBHbie MOflfiw, KaK h KjiaccH4)HH,HpyK)Hi,He to- 
Hocbi, o/;H03HaHHO OHpe/];ejieHbi c tohhoctbk) flo KaTeropnoft SKBHBajicHTHO- 
CTH. B HacTHOCTH, ecjiH M R N — yHHBepcajiBHBie MOflejiH reoMeTpHHe- 
CKoft TeopHH T, jiejKaH^He cooTBCTCTBenno b TOHOcax h Q, to cyn^ecTBy- 

eT eflHHCTBeHHaH (c TOHHOCTtro flfl H30MOp4)H3Ma) reOMCTpHHeCKaa 3KBH- 

BajieHTHOCTb MCJKfly a Q TaKaa, hto ee cjaynKTopti o6paTHoro o6pa3a 
HepeBOflHT M a N flpyr b flpyra (c tohhoctbk) pp H30Mop4)H3Ma) . 

KjiaccH4)HH;HpyK)H;He tohocbi HpoH3BOjibHbDC Teopnft nepBoro Hopa^Ka, 
Boo6H;e roBopa, ne cyn^ecTByroT ho Toft cnei^HcjaHHecKoft npHnnne, hto cjayHK- 
Topbi o6paTHoro o6pa3a fljia reoMCTpHHecKHX mop4)H3mob MoryT ne coxpa- 
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HHTb HHTepnpeTaiI,HK) HMnjIHKaii;HH H yHHBepcajIbHMX KBaHTH4)HKaiI,HH (fla- 

jKe HecMOTpa na to, hto ohh Bcer/];a coxpaHHKJT HHTepnpeTaii;Hio reoMeTpH- 
HecKHX 4)opMyji). C flpyroit CTopoHM, KjiaccHcjaHi^Hpyromne Tonocbi Bcer^a 
cymecTByroT fljia reoMeTpHHecKHX Teopnii, h ohh MoryT 6biTb HOCTpoenbi Ka- 

HOHHHeCKH H3 TaKOBblX HO CMblCJiy CHHTaKCHHeCKOH KOHCTpyKI^HH (cM. pa3- 

fleji |4] HHJKe) . 3tot cJaaKT HMeeT 4)yHflaMeHTajibHoe SHaneHHe, no KpaftHeft 
Mepe fljiH HaniHX i^ejieft, h mbi mnpoKO o6cyflHM ero HHJKe. 

SaMCTHM, HTO npocToe cymecmeoeaHue KjiaccH4)Hii,HpyK)iii,HX TonocoB 
HBjiaeTCH caMO no ce6e cJjaKTOM nepBnnnon Konn^enTyajitnon BajKnocTn; 
4)aKT, HTO (]3ynKTop T-MO/;ejiH npeflCTaBHM, osnanaeT, hto no cyn^ecTBy 
Bca Hn4)opMau;HH o 4)yHKTope hjih, flpyrnMH cjioBaMH, o KaTeropnax mo- 
flejieft Teopnn T, cocpe^oTonena b o/;noM-e/;HncTBennoM oGt-cktc, a HMenno 
B KjiaccH4)Hn;HpyK)ni,eM Tonoce. 3to acno npe/;cTaBJiHeT peayjibTaT 'chmmbt- 
pnn' no OTnomennio k Teopnn MOflejien reoMeTpnnecKnx Teopnn, KOTopbiit 
noKasbiBaeT, hto cpe^a TonocoB FpoTen^nKa npeflocTaBjiaeT cnjibnyro c]3op- 
My 'BnyTpennen nojinoTbi' no OTnomennro k reoMeTpnnecKnM TeopnHM: Bce 
MOflejin flannoH reoMeTpnnecKon Teopnn b Tonocax FpoTenflnKa, BKjironaH 
Bce KjiaccnnecKne ocnoBanntie na MHOJKecTBax MOflejin 3toh Teopnn, hbjih- 
roTCH oGpasaMn eflnncTBennoit 'ynnBepcajibnoit MOflejin', jiejKan^en b Kjiac- 
cn4)nn,npyK)n;eM Tonoce, b KOTopon nMeeT MecTO o6T.eflnnenne cnnTaKcnne- 
CKHX n ceManTnnecKnx acneKTOB Teopnn. Ecjin mbi orpannnnBaeMCH pac- 
CMOTpenneM Mo^ejien Teopnn T, ocnoBanntix na Mno>KecTBax, mbi ne nMeeM 
anajiornnnoro pesyjibTaTa npeflCTaBnMOCTn: mbi flojiJKnbi pacmnpnTb name 
paccMOTpenne, nanpnMep, flo Mnpa TonocoB FpoTen^nKa, htoGbi nanTn Ta- 
Kyro pasnoBnflnocTb 'cnMMeTpnn'. B KonennoM cneTe TaKon Bn/; HBjiennn 
HBjiaeTca aobojibho o6n];HM fljia MaTeMaTnKn; no^yMaeM, nanpnMep, hto jip 
BBeflenna KOMnjieKcnon njiocKOCTn anajinTnKn flojiJKnbi 6bijin TpaTnTb ns- 
pHflnoe BpeMH na nontiTKn nonsTb noBe^enne peniennn nojinnoMnajibnbix 
ypaBnennn na Ben^ecTBennon npHMon, Tor^a KaK nocjie o6napyjKennH fljiH 
nojiHHOMHajiBHbix ypaBnennn 'ecTecTBennon cpeflbi' Bce nanajio ocosnaBaTb- 
CH B noBOM CBeTe, n moj\vi neMe^jienno nepecTajin yflnBjiHTbCH, noneMy noBe- 
flenne nojinnoMnajibntix ypaBnennn na Ben^ecTBennon npHMon TaK CTpanno. 
OaKTnnecKn ocnoBnaa TeopeMa ajire6pbi no-nacToan^eMy Bonjion];aeT 3Ty j\o- 
CTnrnyTyro 'cnMMeTpnio' no OTnomennio k nojinnoMHajibHtiM ypaBHeHHHM. 

SnaKOMbiH o6pa3, KOTopbiit npnxo/];nT na yM npn Mbicjin 06 3tom — coah- 
v,e n nopojKflaeMbie nM meHU. Tenn BosnnKaioT, Kor^a CBeT cojinu;a BCTpena- 
eT neKyro (]3opMy TBepflon MaTepnn; noxojKnM o6pa30M Mo^ejin BosnnKaroT, 
Korfla (japarMenT cnnTaKcnca nnTepnpeTnpyeTca b flannon 'KOHKpeTHon' cpe- 
fle. HanpnMep, a6cTpaKTnoe, cnnTaKcnnecKoe nonsTne rpynnbi nopojKflaeT 
Mnoro pasjinnnbix MO/;ejieH b pasjinnnbix KaTeropnHX, a nMenno Kjiaccn- 
necKoe nonHTne rpynnbi (ecjin mm nnTepnpeTnpyeM ee b KaTeropnn Mno- 
jKecTB), nonHTne TonojiornnecKon rpynnbi (ecjin mm nnTepnpeTnpyeM ee b 
KaTeropnn TonojiornnecKnx npocTpancTB), nonsTne ajireGpannecKoii rpyn- 
nbi (ecjin MM nnTepnpeTnpyeM ee b KaTeropnn ajire6pannecKnx Mnoroo6- 
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pasHfi), noHHTHe rpynnti JIh (ecjiH mbi HHTepnpeTHpyeM ee b KaTeropHH 
rjiaflKHX MHoroo6pa3HH) h t./;. 

KaK TeHH jierKO cpaBHHMM flpyr c flpyroM, ecjiH ocoanaTb, hto ohh npo- 

HCXOflHT OT OflHOrO HCTOHHHKa, TaK H HSyHeHHC MOflejieft TeopHH CHJIbHO 

o6jierHaeTCH paccMOTpenneM CHHTaKCHHecKHX acneKTOB TeopHH. HanpHMep, 
Bce a6cTpaKTHbie ajireGpannecKHe CBolicTBa rpynn (b CMbicjie ajireGpanne- 
CKHX TOJKflecTB, /];oKa3yeMbix b aKcnoMaTHHecKoli TeopHH rpynn) MoryT Gbitb 
KanonnnecKH HnTepnpeTnpoBanbi bo Bcex npeflCTaBjienntix Bbime KaTeropn- 
Hx, 'aBTOMaTHnecKn' flaBaa noBbie pesyjibTaTbi o TonojiornnecKHX rpynnax, 
ajireGpannecKHX rpynnax, rpynnax Jin n T.fl. Bce 3th nonsTHH ncnojibsyiOT 
oGu^ee a^po, KOTopoe naxo/];HTCH CKopee na cnnTaKcnnecKOM ypoBne, neM na 
ceManTHnecKOM . 

KaK cojinu^e HBjiaeTCH ynH4)Hii;Hpyioni;HM ncTonnnKOM Teneft, TaK n cnn- 
TaKCHC HrpaeT pojir. ynH4)Hii;Hpyroni,eH KOHu;enii;HH fljia MaTeMaTnnecKHX 
CTpyKTyp. BosMOJKno, 3to ne onenr. BH^no b TpaflHii;HonnoH nocTanoBKe 
KjiaccnnecKOH Teopnn MopfijieA (nepBoro nopaflKa), r^e HMeeTCH TeopeMa 
nojinoTbi fljiH Konennoit jiornKH nepBoro nopHflKa, flaron^aa SKBHBajienT- 
HOCTb cnnTaKcnnecKOH tohkh apenna n ceManTHnecKon, Gasnpyron^encH na 
Teopnn MnojKecTB. Ho Kor^a flocTynno Mnoro ceManTnK, KaK b Teopnn mo- 
flejien, ocnoBannoii na Tonocax, cnnTaKcnc acno npno6peTaeT ocoGyro pojib. 

3 JlorHKa, Jie:a<:aii];aH b ochobg tohocob FpoTGH^HKa 

Mbi snaeM, hto KajK^aa reoMeTpnnecKaa Teopna na/; 3a/];annoH cnrnaTypoft 
HMeeT Kjiaccn4)nn,npyroni,nH Tonoc, KOTopbiii oflnosnanno onpe^ejien c Ton- 
nocTBK) flo KaTeropnajibHOH 3KBHBajienTnocTn. 3to ecTecTBenno npnBOflnT 
K Bonpocy, HBjiaeTCH jin flannoe conocTaBjienne pasnoBn^nocTbio nwbeKUfm 
njin CK)pT.eKn;nn, hto npnBO/];nT k BosnnKnoBennro cjie/];yK)n;nx BonpocoB: 

(1) MoryT jin flBe pasjinnnbie reoMeTpnnecKne Teopnn nMeTb 3KBnBa- 
jienTnbie Kjiaccn4)Hu;HpyK)n];ne Tonocbi? 

(2) 5lBjiHeTCH jin KajKflbin Tonoc FpoTenflnKa Kjiaccn4)nn,npyK)ni,nM 
TonocoM neKOTopoH reoMeTpnnecKon Teopnn? 

OTBeTbi na o6a bth Bonpoca xopomo nsBecTnbi. KonKpeTno, ns xapaK- 
Tepn3aii;nn Kjiaccncjann^npyromero Tonoca KaK npeflCTaBjiHK)ni,ero o6T.eKTa 
fljiH nceBflocjaynKTopa MOflejien (cm. pasfleji 12. 2p neMCfljienno cjie^yeT, hto 
flBe reoMeTpHHecKHe Teopnn nMeroT SKBHBajienTnbie Kjiaccn4)nn;npyK)n];ne 
Tonocbi, ecjin n tojibko ecjin onn nMeroT SKBnBajienTnbie KaTeropnn Mo^e- 
jien B KajKflOM Tonoce rpoTen/;nKa £ ecTecTBenno b £. JXse TaKne Teopnn 
nasbiBaroTCH Mopuma-SKeueajieHmHUMU. (Mbi BepncMCH k tcmc MopnTa- 
3KBnBajienTnocTn b pas^ejie [5]nnjKe.) 3to otbct na nepBbin Bonpoc. 
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HtoGm OTBeTHTb Ha BTOpOH BOnpOC, MM flOJIJKHM npOHHKHyTb HeCKOJIbKO 

rjiy6jKe b CTpyKTypy tohocob FpoTeHflHKa. Ho onpeflejieHHio Tonoc FpoTen- 
flHKa ecTb npoHSBOJibHaa KaTeropna, 3KBHBajieHTHaH KaTeropHH Sh(C, J) 
nyHKOB Ha caftTe (C, J) (caftT onpeflejienHH Tonoca FpoTeHflHKa S — npo- 
HSBOjiBHbm caltT (C, J) TaKolt, HTO KaTeropHH Sh(C, J) nyHKOB na (C, J) 
3KBHBajieHTHa £); nanoMHHM, hto caltT (C, J) coctoht h3 Majioli KaTeropHH 

C H TOHOJIOTHH FpOTeH/^HKa J HSl C (mBI HaHpaBJIHeM HHTaTejIH K [U] flJIH 

HepBoro BBefleHHH b TeopHK) tohocob). 

SaMeTHM, HTO SfleCb HMeeTCH SJieMeHT 'HeKaHOHHHHOCTn', B KOTOpOM 
Mbl He MOJKeM OJKHflaTb, HTO TOHOC Sh(C, J) OflHOSHaHHO OHpeflejIHeT caHT 
(C, J); OflHaKO 3TOT aCHeKT 'HeKaHOHHHHOCTn' BO MHOTHX OTHOHieHHHX BO- 

o6uxe He HBjiaeTCH HejKejiaTejibHbiM, h cJjaKTHHecKH oh Hpe/;cTaBjiHeT co6oh 
4)yH/;aMeHTajibHbiH HHrpeflneHT BsrjiHfla na tohocbi KaK na yHH4)Hu;Hpyio- 

H^He HpOCTpaHCTBa, OHHCaHHOrO HHJKe. 

HaHOMHHM, HTO, flJIH flaHHOTO CaHTa (C, J), flJIH KaJKflOrO TOHOCa FpoTeH- 

flHKa £ HMeeTCH SKBHBajieHTHOCTb MeyKflj KaTeropHeit Geom(£', Sh(C, J)) 
reoMeTpHHecKHX mop4)H3mob h3 b Sh(C, J) h KaTeropHeit Flatj(C,f) J- 
HenpepbiBHbix hjiockhx 4)yHKTopoB r3 C b £, ecTecTBeHHaa b £. Tenept 
MM MOJKeM HOCTpoHTb TeoMeTpHHecKyK) TeopHK) Tj TaKyro, HTO ee Mo^e- 

JIH B JIK)6oM TOHOCe FpOTeHflHKa £ MOryT 6bITb TOHHO OTOJKfleCTBJieHbl c 
J-HenpepblBHblMH HJIOCKHMH cjayHKTOpaMH H3 C B (h rOMOMOp4)H3MbI Tj- 

MOflejieft MoryT Gbitb oTOJKflecTBjieHbi c ecTecTBeHHbiMH Hpeo6pa30BaHHHMH 
MejKfly cooTBeTCTByron^HMH hjiockhmh cJjyHKTopaMH) ; hohhtho, Tj 6yfleT 
KjiaccH4)HH;HpoBaHa tohocom Sh(C, J). Mbi Ha30BeM TaKyro TeopHK) Tj meo- 
pueu J -Henpepuenux uaockux (pyHKmopoe na C. 3to rapaHTHpyeT, hto KajK- 

flblH TOHOC FpOTeHflHKa B03HHKaeT KaK KJiaCCH4)HH,HpyK)H;HH TOHOC HCKOTO- 

poH reoMeTpHHecKOH Teopnn, p^aBaa HOjiojKHTejibHbiH OTBeT na BTopoft bo- 

HpOC. nojie3HO BblHHCaTb HBHO aKCHOMaTH3aH;HK) TeopHH Tj. 

CnrnaTypa fljiH T j HMeeT o^hh h tot JKe thh '~A~^ p^jin KajK^oro o6T.eKTa 

A us C, a CHMBOJI 4)yHKH,HH '~f~' : '~A~' — )• '~B~' Ofl^KH fl^Jia KaJKflOH CTpejIKH 

f : A ^ B B C. Akchombi h3 Tj cjieflyron^He (htoGbi otmcthtb, hto nepe- 
MeHHaH X HMeeT thh '~A~', mbi HnmeM x^): 



flJIH JIK)60H TpOHKH CTpejIOK f,g,h H3 C TaKOH, HTO / paBHa komho3hh;hh 



(T K tPix) = x)) 



(1) 



fl^Jia JIK)6oH TOJKfleCTBeHHOH CTpejIKH / B C; 




(2) 



hog; 




(3) 



(rfle flH3T.roHKH;HH npOBOflHTCH HO BCeM o6T.eKTaM H3 C); 



(T^^A^yS V {3z^)irp{z^) = x^A^g^{z^)=y^)) 



(4) 
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fl^jia jiK)6bix oGi^eKTOB A, B as C (r^e /^HStroHKi^HH npoBOflHTCH no BceM ko- 



fljiH jiH36oH napbi CTpejioK f,g:A^BBCc o6iii,hmh o6jiacTbro h Koo6jia- 
CTbK) (rfle flHstioHKii^HH npoBO/;HTCH no BceM CTpejiKaM h, ypaBnHBaioni,HM 



jiio6oro J-noKpbiBaK)ni,ero ceMeftcTBa (fi : Bi —?■ A \ i £ I). 

SaMeTHM, HTO nepBbie flBe rpynnti axcnoM BbipajKaroT cjaynKTopnajib- 
HOCTb, TpeTBH, HeTBepTaH H nHTaa BMecTe BbipajKaroT njiocKOCTb (b TepMH- 
nax 4)HjibTpoBannocTH cooTBeTCTByiomen KaTeropnn sjieMenTOB), Tor^a KaK 
mecTaa rpynna aKcnoM BbipajKaeT J-nenpepbiBnocTb. 

Otmbthm, hto flajKe ecjin C flexapTOBa, b KaKOBOM cjiynae njiocKne 
4)yHKTopbi na C HMeiOT KoneHnyio (KorepenTnyro) aKCHOMaTH3au,HK), najin- 
nne Tonojiornn FpoTenflHKa J flejiaeT aKCHOMaTH3au;Hio Tj, Boo6n;e roBopa, 
6ecKonennoH. 3to noKasbiBaeT, hto 'jiornKa, jiejKan^aa b ocnoBe' TonocoB 
FpoTenflHKa, HBjiaeTCH flencTBHTejibno zeoMempuuecKou aozukou bo Bcen 
CBoen 6ecKOHeHHocTH. ^ajibnenmee cBH^eTejibCTBo 3TOMy ^aeT TeopeMa py- 
ajibnocTH (cm. pa3fleji[8|, KOTopaa yTBepjK^aeT, hto noflTonocbi Kjiaccncjan- 
n,Hpyion;ero Tonoca reoMeTpnnecKon Teopnn BsanMno o^nosnanno cooTno- 
CHTCH c geoMempuuecKUMU nacTnbiMH stoh Teopnn. (PaKTnnecKn, KaK mbi 
yBHflnM nnjKe, GojibmnncTBO KjiaccHHecKnx TeopeTnKO-Tonocntix nnBapnan- 
TOB njin KoncTpyKn;nH Be^yT ce6H Bnojine ecTecTBenno no OTnoniennro k reo- 
MeTpnnecKOH jiornKe (sto osnanaeT, hto onn cooTBeTCTByroT ecTecTBennbiM 
CBOHCTBaM njin onepan;nHM na reoMeTpnnecKnx Teopnax), no CKopee neyK- 
jiioJKe no OTnoniennro k KOHeuHOMy cJjparMenTy ee, T.e. KorepenTHoit jiornKe. 
^encTBnTejibno, Mnorne BajKntie TeopeTnKO-Tonocnbie KoncTpyKn;nn flaroT, 
flajKe B npnjiojKennn k KorepenTntiM TeopnsM, Teopnn, KOToptie ne hbjihk)t- 
ca 6ojiee KorepenTnbiMn: Bepntin snaK, hto 3Tn TeopeTnKO-Tonocno nnflyn;n- 
poBannbie npeoGpaaoBanna Teopnii MoryT ecTecTBenno nsynaTbca tojibko b 
nojinocTBK) GecKonennbix paMKax. ^pyryro njiJiK)CTpan,nK) cyni,ecTBenno reo- 
MeTpnnecKOH npapop^bi jiornKn, jiejKan^en b ocnoBannn TonocoB FpoTenfln- 
Ka, flaeT paccMOTpenne ynnBepcajibntix Mo^ejien reoMeTpnnecKnx Teopnn; 
corjiacno TeopeMe 7.1.4 |2], noflo6T>eKTbi (o6T.eKTa, jiejKani,ero b ocnoBe) ynn- 
BepcajibnoH Mo^ejin reoMeTpnnecKon Teopnn MoryT 6biTb OTOJK/];ecTBJienbi c 
KjiaccaMn SKBnBajienTnocTn no flOKaayeMOCTn eeoMempunecKUX cJjopMyji b 
3a/i,annoM KonTeKCTe na/; cnrnaTypon Teopnn. 

B 3TOH CBHsn 5yfleT /];onojinnTejibnbiM npoHcnenneM nanoMnnanne 
BnyTpennen xapaKTepncTnKn reoMeTpnnecKon jiornKn, nojiynennoft b [3]: 





/ H 5); 
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TeopeMa 3.1. Ilycmb S — cuznamypa, S — Ha6op Ti-cnipyKmyp e monocax 
rpomenduKa, saMKHymuu omHocumejibHO u30Mop(pu3Moe cmpynmyp. Tozda 
S 6ydem Ha6opoM ecex Modejieu e monocax rpomenduKa Bar zeoMempune- 
cKou meopuu Had S, ecAU u moAbKO ecAU oh ydoeAemeopfiem cAedyminuM 
deyM ycAoeuHM: 

(i) Bah Am6ozo zeoMempuuecKozo MopcfiusMa f : ^ 8 U3 npuHadAtMCHO- 
cmu M Ha6opy S CAedyem npuHadAeofCHOcmb f*{M) Ha6opy S; 

(a) Bah ak)6ozo (uHdeKcupoeaHHOzo MHOMcecmeoM) coeMecniHO cmpneK- 
mueHozo ceMeucmea {fi : £i ^ £ j i 1} zeoMempunecKux Mop(pu3- 
Moe u AK)6ou Ti-cmpyKmypu M e 8 U3 npuHadAeMCHOcmu Oar naMcdozo 
i (z I f*{M) Ha6opy S cnedyem npuHadAeo^fCHOcmb M Ha6opy S. 

4 O^HH Tonoc — MHoro CailTOB 

KjiaccH4)Hii,HpyiomHH Tonoc reoMeTpHHecKolt TeopHH Bcer^a mtokbt 6biTb 

nOCTpoen 'KaHOHHHeCKH' HCXOflH H3 TeopHH HO CMblCJiy CHHTaKCHHeCKOH KOH- 

CTpyKu;HH: HMeHHO, KjiaccH4)Hu;HpyK)ui,HH Tonoc TeopHH T /;aeTCH KaTeropn- 
eit nyHKOB na zeoMempuuecKOM cuHmaKcuuecKOM caume (Ct, Jt) fl-^H T. Ha- 
HOMHHM, HTo zeoMempuuecKaH cuHmaKcunecKaH Kamezopun Cf reoMeTpHHe- 
CKoit TeopHH T Hafl CHrnaTypoH E HMeeT b KanecTBe o6T.eKTOB 'Kjiaccbi 3kbh- 

BajieHTHOCTH HO HepeHMeHOBaHHHM' reOMeTpHHeCKHX 4)OpMyjI-B-KOHTeKCTe 

{x . (j)} Hafl S H B KanecTBe CTpejioK [9] : {x . (f)} ^ {y . ip} Kjiaccbi SKBHBa- 
jieHTHocTH HO T-flOKa3yeMocTH reoMeTpHHecKHx 4)opMyji [6], KOToptie hb- 
jiHioTCH T-flOKasyeMO c]3yHKu;HOHajibHbiMH H3 {x . (p} B {y . ip}, Torfla KaK 
zeoMempunecKan cuHmaKcuuecKasi monoAozun Jj fljia T ecTb KaHOHHHecKaa 
TOHOJIOTHH FpOTeHflHKa Ha reoMeTpHHecKOH KaTeropHH C^p (cm. ^eTajiH b [5] . 
HacTb D). 

EcjiH TeopHH T jiejKHT B MeHBHieM 4)parMeHTe reoMeTpHHecKoli jiothkh, 
TaKOM KaK fleKapTOBa, peryjiapnaa hjih KorepeHTHaa jiorHKa, KjiaccH4)Hn;H- 
pyiomHH TOHOC MOJKeT 6biTb ajiBTepHaTHBHO BbiHHCjieH BSHTHeM KaTeropHH 
HyHKOB Ha flpyrnx CHHTaKCHHecKHX caliTax, a hmchho fleKapTOBa CHHTaKCH- 
HecKaa KaTeropHH Cj^'^^ p^Jia T, ocHan^eHHaa TpHBHajibHoit TOHOJiorneli Fpo- 
TeHflHKa (ecjiH T /];eKapTOBa) , peryjISipHBIH CHHTaKCHHeCKHH CaHT (t^qp ^ , tTj^^^g ) 

(ecjiH T peryjiapna) , h KorepeHTHbifi cHHTaKCHHecKHH caftT {Cj°^ , J^coh ) (ec- 
jiH T KorepeHTHa). 

TaKHM o6pa30M, ^jih saflaHHoit TeopHH MoryT 6biTb ajiBTepnaTHBHtie ny- 
TH BbiHHCjieHHH ee KjiaccH4)Hn;HpyK)H;ero TOHOca, flajKe ecjiH ocTaBaTbCH b 
KOHTeKCTe CHHTaKCHHecKHX caHTOB: HanpHMep, ecjiH Teopna fleKapTOBa, pac- 
CMOTpeB ee KaK fleKapTOBy, peryjiapnyK), KorepeHTHyro h reoMeTpHHecKyro 
TeopHK), Mbi HOjiynaeM neTbipe pasjiHHHbix 'cHHTaKCHHecKHX caftTa' TaKHX, 
HTO KaTeropHH nyHKOB na hhx flaeT KjiaccH4)Hii;HpyK)H;HH tohoc Teopnn. 



13 



3tot 4)aKT 5yfleT HcnojibsoBan b pas^ejie 19.31 flJiH nopojKfleHHH pasjiHHHbix 
pesyjibTaTOB b jiorHKe. 

C flpyroH CTopoHbi, HMeeTca ajibTepHaTHBHbiit o6iii,hh mcto/]; ceMaHTH- 
HecKoft npapoflbi p^Jia BbiHHCJieHHH KjiaccH4)Hii;HpyK)iu,HX TonocoB reoMeTpn- 
HecKHX TeopHH, ocHOBaHHbiH Ha noHHTHH TeopHH npeflnyHKOBoro THna. Fo- 

BOpHT, HTO TeopHH HMBBT HpeflHyHKOBblH THH, eCJIH OHa KJiaCCHcJjHU^HpyeTCH 

npeflHyHKOBbiM tohocom. Kjiacc Teopnlt HpeflnyHKOBoro THna coflepjKHT Bce 
flCKapTOBbi TeopHH, TaK >Ke KaK H MHorne flpyrne 3HaHHTejibHbie Teopnn (mbi 
OTCbijiaeM HHTaTejiH k pasflejiy 19.11 flJiH 6ojiee mnpoKoft /];HCKyccHH na Te- 
My TeopHH HpeflHyHKOBoro THna) . KjiaccH4)Hu;HpyK)n;HH tohoc Teopnn npe/;- 
nyHKOBoro THna T flaeTca KaTeropneH cJjyHKTopoB [f.p.T-mod(Set), Set], rp,e 
f.p.T-mod(Set) — KaTeropHH (npeflCTaBjieHHli KjiaccoB h30mop4)H3mob) ko- 
HeHHO HpeflCTaBHMbix MOflejieft fljiH T. 

Tenepb, ecjiH reoMeTpHHecKaa Teopna HBjiaeTCH nacTHbiM (T.e. Teopneft, 
HOJiyneHHOH floGaBjienneM reoMeTpHHecKHX ceKBeHu;HH na/i, toh JKe caMoft 
CHTHaTypoH) fljiH TeopHH Hpe/;HyHKOBoro THna T, to ee KjiaccH4)HH,Hpyio- 
ni,HH TOHOC ecTb ho/];tohoc Sh(f.p.T-mod(Set)°P, J) KJiaccH4)Hu;Hpyioii];ero 
Tonoca [f.p.T-mod(Set), Set] fljia T, h tohojiothh FpoTeHflHKa J mojkct 
6biTb BbiHHCjieHa HenocpeflCTBeHHO HepeHHCbiBaHHeM aKCHOM Teopnn b 4)op- 
Me, HCHOjiBByron^eH cJaopMyjibi, npeflCTaBjiHron^ne (Konenno npeflCTaBHMyio) 
MOflejib flJiH T (cm. flCTajin b 0, rjiaBa 5). 

Ecjin cpaBHHBaTb c BbimeyHOManyTbiM MeTOflOM cnnTaKCHHecKHX cait- 

TOB, 3TOT HOCJieflHHH MeTOfl KOHCTpyHpOBaHHH KJiaCCH4)HU;HpyK)H;HX TOHO- 

COB HBjiHeTCH ceMaHTHHecKHM HO flyxy, flajKe necMOTpa na to, hto ^jih jiio- 
6oH TeopHH HpeflHyHKOBoro THHa T KaTeropHH f.p.T-mod(Set) mojkct Gbitb 
OTOJKflecTBjiena c KaTeropneft, o6paTHOH hojihoh HOflKaTeropHH reoMeTpHne- 
CKOH CHHTaKCHHecKOH KaTeropHH fljiH T (cm. TeopeMy 10.3.3 |2] hjih pas^eji 

19.11 HHJKe) . 

KoHeHHO, HMeeTCH MHoro flpyrnx MeTOflOB flOKasaTejibCTBa Toro, hto 
KOHKpeTHbiH TOHOC FpoTeHflHKa KjiaccH4)Hn;HpyeT flannyro reoMeTpHnecKyBa 
TeopHio; HHorfla mojkho b jio6 flOKasaTb, hto Mopfiw reoMeTpHHecKoft Teo- 
pnn MoryT 6biTb OTOJKflecTBjieHbi (ecTecTBenno b jik)6om Tonoce FpoTenfln- 
Ka) c HjiocKHMH J-HeHpepbiBHbiMH cJjyHKTopaMH Ha MajioH KaTeropnn C, n 
B 3TOM cjiynae mo>kho aaKjiioHHTb, hto KjiaccH4)HH;HpyioH;HH tohoc Teopnn 
ecTb TOHOC Sh(C, J) nyHKOB na canTe (C, J). TaKJKe, pa6oTaH c Tonoca- 

MH, HaCTO MOJKHO flflKaSSLTb BKBHBajieHTHOCTB TOHOCa, HpeflCTaBJieHHOTO B 

TepMHHax oflHoro caltTa, TOHOcy, HpeflCTaBjiennoMy c HCHOjibsoBaHHeM flpy- 
roro caHTa; h, HOCKOjibKy hohhthc KjiaccH4)HH,Hpyion];ero TOHOca, ohcbhaho, 

HHBapnaHTHO OTHOCHTCJIBHO KaTeropHaJIbHOit SKBHBajieHTHOCTH, 3TO MOJKCT 

HpHBecTH K MHOTHM pasjiHHHbiM 'npeflCTaBjieHHSM' KjiaccH4)HH,Hpyion],ero 
TOHOCa flJIH flaHHOH TeopHH. 

^pyrOH HCTOHHHK paSJIHHHblX CaHTOB OHpeflejieHHH flJIH KjiaccH4)Hu;Hpy- 

K)ni;ero TOHOca reoMCTpHHecKOH Teopnn nojiynaeTCH ns paccMOTpenna nacT- 
Hbix fljiH reoMCTpHHecKHx TeopHH. CorjiacHo TeopcMc flyajiBHocTH (cm. pa3- 
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fleji [8] HHJKe) , HacTHbie reoMeTpHHecKoli TeopHH T MoryT Gmtb OTOJKflecTB- 
jieHbi c noflTonocaMH KjiaccH4)Hii,Hpyiomero Tonoca pjm T. J^ajiee, noHSTHe 
noflTonoca ecTb TeopeTHKO-TonocHbift HHBapnaHT (t.b. oho sasHCHT tojibko 
OT Tonoca h ne aasHCHT ot KOHKpeTHbix cafiTOB onpeflejieHHii fljiH Hero), 
KOTopbiH BefleT ce6H ecTecTBenHO no OTHomeHHK) k caftTaM (fleftcTBHTejib- 
Ho, flJiH jiK)6oro caftTa (C, J) noflTonocbi Tonoca Sh(C, J) BsaHMHO oflHO- 
SHaHHO cooTBeTCTByioT TonojiorHHM FpoTeHflHKa Ha C, KOTopbie coflepjKaT 
J); cjieflOBaTejiBHO, jiK)6oe KOHKpeTHoe Hpe^cTaBJieHHe KjiaccH4)Hu;HpyK)n];e- 
ro TOHOca reoMeTpHHecKoii TeopHH flaeT cooTBeTCTByK)Hi,ee npe^cTaBjieHHe 
KjiaccH4)HH;HpyioH;ero TOHOca jiK)6oro ero nacTHoro. 

Mbl MOJKeM ffyMSLTb, HTO KaJKflblH CaHT OHpeflejieHHS KjiaccH4)HH;Hpyio- 
ni;ero TOHOca reoMeTpHHecKoft Teopnn Hpe/;cTaBjiHeT nacTHbiH acneKT Teo- 
pHH, a KjiaccHcjaHH^HpyiomHH tohoc BOHjioH^aeT Te cyHi,ecTBeHHbie oco6eHHO- 

CTH TeopHH, KOTOpbie HHBapHaHTHbl HO OTHOHieHHK) K HaCTHbIM (cHHTaKCHHe- 
CKHm) HpeflCTaBJieHHHM TeopHH, HHflyu;HpyiOH;HM MopHTa-3KBHBajieHTHOCTH 

Ha ceMaHTHHecKOM ypoBHe. Mbi BepneMca k 3TOMy nyHKTy b pasflejiax |4] h 

[6]HHJKe. 

HoflHepKHeM, HTo B peajiBHocTH fljiH sa^aHHoro Tonoca FpoTeHflHKa mo- 

JKeT 6bITb OHeHb MHOrO paSJIHHHblX CaHTOB OHpeflejieHHH (jIOTHHeCKaH HH- 

TepHpeTaH;HH SToro cJaaKTa HBjiaeTCH H,eHTpajibHOH fljiH namnx H,ejieH h 6yfleT 
o6cy>KflaTbCH b pas^ejie [5|) . SanacTyro npocTO bstjih/; na oflny h Ty JKe Teo- 
pHK) c flByx pasHbix ToneK speHHH npHBOflHT K flByM pasHbiM npeflCTaBjieHH- 
HM ee KjiaccH4)Hu;HpyK)H;ero TOHOca. HanpHMep, KorepeHTHaa Teopna Hojieft 
MOJKeT 6biTb HCHO HpeflCTaBjieHa KaK b BH^e nacTHoro Teopnn KOMMyTaTHB- 
Hbix KOJien, c eflHHHH,eH, Tax h b BH^e nacTHoro Teopnn peryjiapntix Kojieu; 
4)OH HeHMana, n Ka>Kfloe ns sthx npeflCTaBjieHHH flaeT flpyroe npeflCTaB- 
jienne Kjiaccn4)nu;npyion;ero Tonoca (xaK KaTeropnn nynKOB na KaTeropnn, 
o6paTnoH k KaTeropnn Konenno npeflCTaBjienntix KOjien,, n KaK KaTeropnn 
nynKOB na KaTeropnn, o6paTHOH k KaTeropnn Konenno npe^cTaBjiennbix pe- 
ryjiHpnbix KOJien; 4)on HenMana). 3Ta TexnnnecKaa 'rn6KOCTb' Teopnn to- 
nocoB BO BKjironennn n nsBjienennn MaTeMaTnnecKon cy6cTanii;nn oneBn^no 
neMaTepnajibnoro onbiTa 'Bn^enna oflnoro n Toro JKe npe^MeTa flByMH n 
6ojiee cnoco6aMn' — o^nn ns nan6ojiee nopasnTejibnbix acneKTOB Teopnn. 
KaK Mbi noKa>KeM nnjKe, nebepoHTnoe KOJinnecTBO nncJjopMai^nn, yMecTHoe 
fljiH KjiaccnnecKOH MaTeMaTnKn, 'cKpbiTo' BnyTpn TonocoB n MO>KeT 6biTb 
HSBjieneno c ncnojibsobanneM nx pasjinnnbix caiiTOB onpeflejiennn. 

5 MopHTa-3KBHBaJieHTHOCTH 

Mbi Bn^ejin b pas^ejie O hto flBe reoMeTpnnecKne Teopnn nMeroT SKBnBa- 
jienTHbie Kjiaccn4)nu;npyK)n;ne Tonocbi, ecjin n TOjibKO ecjin onn MopnTa- 
3KBHBajienTnbi. SaMeTHM, hto OTnomenne '6biTb MopnTa-SKbnBajienTnbiMn' 
onpeflejiaeT OTnomenne SKBnBajienTnocTn na coBOKynnocTn Bcex reoMeTpn- 
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HeCKHX TeopHH, H TOnOCM FpOTeHflMKa MOryT GblTb B3HTM KaK KaHOHUUeCKUe 

npedcmaeumeAU pesyjibTHpyiomnx KjiaccoB aKBHsajieHTHOCTH. TeopHH, ko- 
Topbie MopHTa-BKBHBajieHTHM flpyr flpyry, hbjihk)tch, b mnpoKOM CMbicjie, 

TeOpHHMH, KOTOpbie XOTH, B03M0JKH0, HMeKJT pa3HOe JIHHrBHCTHHeCKOe (t.B. 

CHHTaKCHHecKoe) npeflCTaBjienne, ho cobmbctho HCHOjibsyroT oGn^ee 'ceMan- 

THHeCKOe Hflpo', H 3TO HflpO B TOHHOCTH BOHJIOH^BHO B HX oGh^BM KJiaCCHcJaH- 

ujipyK)ni;eM TOHOce. 

MopHTa-3KBHBajieHTHOCTb — o6HI,ee HOHHTHe 3KBHBajieHTHOCTH MaTeMa- 

THHecKHX Teopnit, KOTopoe b MaTeMaTHKe Besflecyme (flaace necMOTpa na to, 
HTO B npomjioM He 6biJio 6ojibmoro HHTepeca k HfleHTH4)HKaH;HH MopHTa- 

3KBHBajieHTHOCTeH, B03M0JKH0, H3-3a OTCyTCTBHH o6Hl,eH TeopHH, HpHHHCbl- 

BaiOHi,eH i^eHTpajiBHyro BajKHOCTb 3TOMy hohhthk) h fleMOHCTpHpyK)Hi,eH ero 
TexHHHecKyio HOJieanocTb — oflHOH h3 H^ejiefi HacTOHHi,eH CTaTbH cjaaKTHHe- 
CKH HBjiHeTca san^HTa SKCTpeMajibHoli BajKHOCTH HccjieflOBaHHH B 3TOH o6jia- 
CTH, CM. paBjejiBi |6] H 1 1 p . KaK npocTOH npHMep Teopnli, KOTopbie MopHTa- 
3KBHBajieHTHbi, MOJKHo B3HTb TeopHK) 6yjieBbix ajire6p H TeopHK) 6yjieBbix 
KOJieii,. 

C TOHKH SpeHHH JIOPHKa flOBOJIbHO eCTeCTBeHHO JKejiaTb paCCMaTpHBaTb 

KaK 3KBHBajieHTHbie flBe MaTeMaTHHecKHe TeopHH, hbh KaTeropnn MOflejieft, 
ocHOBaHHbix Ha MHOJKecTBax, MoryT 6biTb OTOJKflecTBjieHbi flpyr c flpyroM; 

paajIHHHe MeJK^y 3THM HOHHTHeM BKBHBajieHTHOCTH H HOHHTHeM MopHTa- 
9KBHBajieHTHOCTH HpOCTO B TOM, HTO B HOCJieflHeM CJiyHae Mbl Tpe6yeM OTOJK- 

flecTBjieHHe MOflejieit flByx Teopnit 'nepenecTH' na npoHSBOjibHbiH Tonoc Fpo- 
TeHflHKa £ ecTecTBeHHO b £. 3to MOJKeT KasaTbCH na nepBbili BsrjiHfl onenb 
cypoBbiM orpaHHHeHHeM; ho cjaaKTHHecKH mm mojkcm oJKHflaTb, hto 6ojib- 
niHHCTBO 3KBHBajieHTHOCTeli nepBoro po^a, BOSHHKaromnx b MaTeMaTHHe- 
CKOH npaKTHKe, pacmnpHeMbi flo MopHTa-aKBHBajieHTHOCTeli. IlpHHHHa b 

TOM, HTO npH yCTaHOBJieHHH 3KBHBajieHTHOCTH nepBOTO pOfla o6bIHHO HC- 

nojibsyroTCH CTaHflapTHbie TeopeTHKO-MHOJKecTBeHHbie KOHCTpyKii,HH, koto- 
pbie He Hcnojib3yK)T saKOH HCKjiioHeHHoro TpeTbero, h nocKOJibKy Tonoc Fpo- 
TeHflHKa sepfiT ce6s jiorHHecKH KaK 'o6o6meHHbiH yHHBepcyM MHOJKecTB', 

B KOTOpOM MOJKHO npeflCTaBHTb GojIbLUHHCTBO TeopeTHKO-MHOJKeCTBeHHblX 
KOHCTpyKII,HH C eflHHCTBeHHbIM SHaHHTejIbHbIM HCKJIK)HeHHeM apryMeHTOB, 

TpeGyromHX aaKOH HCKjironeHHoro TpeTbero, ecTecTBeHHO oJKHflaTb bosmojk- 

HOCTH 'nO/];HHTb' TaKyro SKBHBaJieHTHOCTb B npOHSBOJIbHblli Tonoc FpoTeH- 

flHKa TaK, HTo6bi rjio6ajibHO nojiyHHTb MopHTa-SKBHBajieHTHOCTb. 

Hto MOJKeT, nojKajiyii, 6biTb neMHoro yflHBHTejibHbiM — 3to hto Teo- 
pHH HenpepbiBHbix hjiockhx cJjyHKTopoB fleftcTBHTejibHO HrparoT H,eHTpajib- 
Hyro pojib B cyHi,ecTBeHHO jiorHHecKoft TeMe MopHTa-SKBHBajieHTHOCTH (cm. 

HHJKe), TaK>Ke JIK)6oHbITHO, HTO HX aKCHOMaTH3aU,HH BCCbMa 3KCU;eHTpHH- 
Hbl B CpaBHeHHH CO CTaHflapTaMH KJiaCCHHeCKOH TeopHH MOflejieft (cHTHaTy- 

pbi c, B03M0JKH0, 6ecKOHeHHbiM KOJiHHecTBOM THHOB (sorts), 6eCKOHeHHbie 

flH3T.K)HKU,HH H T.fl,.). B CaMOM flCJIC, {C , J) CCTb CaHT OHpeflejieHHH KJiaCCH- 

4)HU,HpyK)Hi,ero TOHOca fljiH reoMCTpHHecKOH Teopnn T, ecjiH h TOJibKO ec- 
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jiH T MopHTa-3KBHBajieHTHa TeopHH J-HenpepbiBHbix hjiockhx cjayHKTopoB 
Ha C. B HacTHOCTH, jiio6aH reoMeTpHnecKaa Teopna KaHOHHHecKHM o6pa30M 
MopHTa-3KBHBajieHTHa TeopHH J-HenpepbiBHbix HJIOCKHX (]3yHKTOpOB Ha C, 
a HMeHHO TeopHH Jl-HeHpepblBHblX HJIOCKHX (jayHKTOpOB Ha Cj. 

IToHaTHe MopHTa-3KBHBajieHTHOCTH TaKJKe HpHMO CBHSaHO C HOHHTHeM 

6HHHTepHpeTHpyeMOCTH B KjiaccHHecKOH TeopHH MOflejieli: 4>aKTHHecKH ffse 
reoMeTpHHecKHe Teopnn MopHTa-SKBHBajieHTHbi, ecjiH h tojibko ecjiH ohh 
6HHHTepHpeTHpyeMbi oppa b flpyroft b o6o6Hi,eHHOM CMbicjie (reoMeTpHHe- 
CKHii Mop4)H3M Mexflj KjiaccH4)Hu;Hpyion];HMH TOHOcaMH flByx reoMeTpHHe- 
CKHX TeopHH MOJKeT paccMaTpHBaTbCH KaK o6o6H;eHHaH HHTepHpeTau;Ha ofl- 
HOH TeopHH B flpyroH, CM. [5], pasfleji 2.1.5). Ecjih Teopnn KorepeHTHbi, 3to 

B TOHHOCTH TO JKC, HTO CKasaTB, HTO HX CHHTaKCHHCCKHe HpCflTOHOCbl 3KBH- 
BaJICHTHbl, HTO OHHTb CCTB o6o6ni;eHHOe HOHHTHe 6HHHTepnpeTHpyeMOCTH. 
TeMa MopHTa-3KBHBajieHTHOCTH HpSMO COOTHOCHTCH C Cyni,eCTBOBaHH- 

eM pasjiHHHbix caHTOB OHpeflejieHHH fljiH flannoro TOHOca. ^eftcTBHTejib- 
Ho, flBa caHTa (C, J) h (C' , J') HOflHHMaroTCH flo oflHoro h toto >Ke toho- 
ca (t.c. Sh(C, J) SKBHBajieHTCH Sh(C',J')), ecjiH h tojibko ccjih Teopnn 
J-nenpepbiBHbix hjiockhx cJjyHKTopoB na C n J'-nenpepbiBHbix hjiockhx 
4)yHKTopoB na C' MopnTa-SKBHBajieHTHbi; c flpyron CToponbi, pasjinnnbie 
MaTCMaTHHecKne Teopnn, KOToptie MopnTa-SKBHBajieHTHbi flpyr flpyry, fla- 
K)T pasjiHHHbie caHTbi OHpeflejieHHH fljiH cbohx Kjiaccn4)HH,Hpyioni;nx toho- 

COB, a HMCHHO HX CHHTaKCHHeCKHe CaHTbl. B CBCTe 3TOH CBH3H C HOHHTHCM 

caHTa H o6cyjKfleHHH b pas^ejie H] mojkho CKasaTb, hto hohhthc MopHTa- 

3KBHBajieHTHOCTH flCHCTBHTejIBHO OTJiaBJIHBaeT MHOTHC HHTyHTHBHbie HflBH 
'BHfleHHH OflHOrO H TOTO JKC pa3JIHHHbIMH CHOCo6aMH'. (SaMCTHM, HTO odua 

TeopHH renepHpycT 6ecKOHeHHoe kojikhcctbo MopHTa-3KBHBajieHTHocTeH: 
KaK 6bijio OTMeneno b pas^ejie |H npocTO bstjih/; na TeopHro KaK na nacT- 

HOe TOH HJIH flpyrOH TeopHH HpHBOflHT K HOBOMy CaHTy OHpeflejieHHH flJIH 

ee KjiaccH4)HH,HpyK)H;ero TOHOca, T.e. k MopHTa-SKBHBajieHTHOCTH.) (PaKTH- 
HecKH flaHHoe MaTeMaTHHecKoe cbohctbo mojkbt npoHBjiHTbca b necKOJitKHx 
pasjiHHHbix 4>opMax B KOHTCKCTe MaTCMaTHHecKHX Teopnit, HMeroH^HX o6n;ee 
'ceMaHTHHecKoe Hflpo', ho pasHbie jinnrBHCTHHecKHe HpeflCTaBjieHHH; saMe- 
HaTejien 4>aKT, hto ecjiH cbohctbo cjaopMyjinpyeTCH KaK TeopeTHKO-TOHOCHbili 
HRBapnaHT na neKOTopoM TOHOce, to Bt>ipa>KeHHe SToro b TepMax paajiHHHbix 
TeopHH, KjiaccH4)Hu;HpyeMbix 3thm tohocom, onpeflejiaeTCH b snaHHTejibHOH 
CTeneHH TexHHHecKHM cooTHomeHHeM MejK^y tohocom h pasjiHHHbiMH caii- 
TaMH OHpeflejieHHH fljiH Hero (cm. pa3fleji[6|. 

B CBH3H C 3THM HpeflCTaBJIHCTCH HOJICSHBIM OTMCTHTB, HTO JIK)flH HMCMT 

ecTecTBennyro TenflfiHu^aio euayaAuaupoeamb 'ceMaHTHKy' h HCHOjibsoBaTb 
'cHHTaKCHc' fljiH JiuHzeucmuuecKozo o6ocHOBaHHH ee; HOSTOMy 'BH^eHHe oj\- 
Horo H Toro xce pasHbiMH CHOco6aMH' mojkbt c ycnexoM HMeTb cmbicji 'ohh- 
caHHH flaHHOH CTpyKTypbi c HCHOjibsoBaHHCM pasjiHHHbix hsbikob'. (PaKTH- 

HeCKH B MaTCMaTHKe (KaK H B peajIBHOH JKH3Hh) HaCTO 6bIBaeT, HTO HSbIKH 

H MeTOflbi, HCHOJibsyeMbie fljiH HsyneHHH HCKOToporo KOHKpeTHoro o6T.eKTa, 
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MoryT HacTOjibKO chjibho pasjinnaTbCH ot HejioseKa k HejioseKy, hto flo- 

BOJIbHO TpyflHO nOHMnib, HTO 4)aKTHHeCKH peajIbHblH o6l.eKT HSyHeHHH OflHH 
H TOT JKe. 

CyMMHpyH: tot cjaaxT, hto pasjiHHHbie TeopHH MopHTa-SKBHBajieHTHM 
oflHa flpyroit, nepeBOflHTCH TeopeTHKO-TonocHO b cymecTBOBaHHe pasjiHHHbix 
caiiTOB onpeflejieHHH fljia KjiaccH4)Hii;Hpyioiii,ero Tonoca. B 3tom MecTe mojk- 
Ho ecTecTBeHHO saflaTbCH BonpocoM, 6yfleT jih 3Ta cbhsb c noHHTHeM caftTa 
CKOJibKO-HH6yflb nojieana HccjieflOBaHHH MopHTa-SKBHBajieHTHOCTeli. B 
flelicTBHTejibHOCTH rjiaBHaa Li,ejib BToit CTaTbH — flaTb nojiojKHTejibHbiit ot- 
BeT Ha 3TOT Bonpoc c aKLi;eHTOM Ha namnx hobbix MeTOflOJiornax TeopeTHKO- 
TonocHOH npnpoflbi flJiH HccjieflOBanHH MopHTa-SKBHBajieHTHOCTeit. 3th Me- 

TOflOJIOTHH, KOTOpbie Mbl HpCflCTaBJIHeM HO XOfly CTaTbH, OCHOBaHbl Ha BHfle- 

HHH TOHOCOB KaK 'moctob', KOTopbie MoryT 6biTb HCH0jib30BaHbi fljiH Hepe- 
Hoca HH4)opMaH,HH MBJKfly TeopHHMH, KOTopbie MopHTa-3KBHBajieHTHbi flpyr 
flpyry, h hohhthb caftTa nrpaeT H;eHTpajibHyio pojib b 3tom BHfleHHH (cm. 
pasfleji |6] HHJKe) . (PaKTHHecKH sth ueTOfl^bi flaioT mhojkcctbo tcxhhk ^jih 

'yHH4)HKaH;HH MaTCMaTHKH' B CMblCJie yCTaHOBJieHHH HOBblX CBH3eft MCJK- 

pj pasHBiMH MaTCMaTHHecKHMH TcopHHMH H nepcHoca Hfleft H pesyjiBTaTOB 

MeyKflJ HHMH. 

6 Tonocbi KaK 'moctm' 

Mbl yjKe OTMenajiH, hto y flannoro TOHOca FpoTeHflHKa mojkct 6biTb mho- 
ro pasjiHHHbix caftTOB OHpe/;ejieHHH, h hto 3to cooTBCTCTBycT Ha Jiornne- 

CKOM ypOBHe Cyn^eCTBOBaHHK) MopHTa-3KBHBaJieHTHOCTeft MCJKfly TeopHH- 
MH, KjiaccH4)HH;HpyeMbiMH flannbiM tohocom. no3TOMy, b to BpeMS KaK co- 
HOCTaBjieHHe TOHOca Sh(C, J) caftTy (C, J) ecTb fleftcTBHTejibHO KanoHnne- 
CKHft HpoH,ecc, HaxojK^eHHe TeopHH, KjiaccH4)HH;HpyeMoft /];aHHbiM tohocom 
FpoTeHflHKa, He HBjiaeTCH KanoHnnecKHM Boo6Hi,e, HOCKOJibKy 3to cootbbt- 
CTByeT HaxojKfleHHK) Majioro caftTa onpeflejienHH fljiH TOHOca: mhothc pas- 

JIHHHbie CaftTbl COnOCTaBJIHK)TCH HOCpeflCTBOM KOHCTpyKU;HH nyHKa OflHOMy H 
TOMy JKe TOHOCy (c TOHHOCTBK) fl<0 KaTeropHOft 3KBHBajieHTHOCTH) . OHepaH;HH 
(C, J) — )■ Sh(C, J) B3HTHH HyHKOB Ha flaHHOM CaftTC, TaKHM o6pa30M, OKaSbl- 
BaeTCH paSHOBHflHOCTBK) 'KOflHpOBaHHH' , KOTOpoe HSBJIBKaeT B TOHHOCTH TB 

cyn];ecTBeHHbie fleTajiH TeopHH, KjiaccH4)HH;HpyeMbix flannbiM tohocom, koto- 

pbie HHBapHaHTHbl OTHOCHTejIbHO MopHTa-3KBHBajieHTHOCTH. B HSBeCTHOM 

CMbicjie KjiaccH4)HH,HpyK)Hi,He TOHOcbi BOHJioH;aK)T 'o6Hi,He HepTbi' reoMeTpH- 
HecKHX Teopnft, KOTopbie 3KBHBajieHTHbi flpyr flpyry. 

(paKTHHecKH BBHfly BbiHieyHOMHHyTbix paccMOTpeHHft flajKe He HMeeT 
CMbicjia HCKaTb 'HpHBHjiernpoBaHHbift' caftT onpeflejienHH fljiH flannoro to- 

HOCa FpOTeHflHKa, TaK KaK 3T0 COOTBCTCTBOBajIO 6bl CHOCo6y KaHOHHHeCKOrO 

Bbi6opa TeopHH bhc Kjiacca MopHTa-3KBHBajieHTHOCTH, a 3to saeedoMO np- 
paH,HOHajibHoe TpeGoBanne, TaK KaK ne cyn^ecTByeT hphhhhm, ho KOTopoft 
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B o6n];eM cjiynae nyjKHO 6mjio 6m npeflnonecTb Oflny Teopnio ppyroA (boo6- 
me roBopa, OHeBHflHO He HMeeT CMbicjia yTBepjKflaTb 'npeBocxoflCTBo' oflHoft 
BCTBH MaTeMaTHKH Hafl flpyroli: Bce, hto mo>kho paii,HOHajibHO CKasaTb — 
3TO HTO HeKaa pa3HOBH/;HOCTb HSbiKa MOJKeT 6biTb 6ojiee no/;xo/;Hiii,eii, hbm 
flpyraa, e dannoM KonmeKcme, ho bto cyGteKTHBHbie h HpoHSBOjibHbie co- 
o6pajKeHHH) . 

KoHKpeTHO, TaK KaK KJiaCCH4)HU;HpyK)H;HH TOHOC reoMeTpHHecKOH Teo- 
PHH T MOJKCT 6bITb Bbl6paH KaHOHHHeCKHM Hpe/;CTaBHTejieM KJiaCCa 3KBHBa- 
JieHTHOCTH TeopHH, KOTOpbie MopHTa-SKBHBajieHTHbl T (cm. pa3/;ejl3|, CBOft- 
CTBa T, KOTOpbie nHBapnaHTHbl ho OTHOmeHHIO K MopHTa-SKBHBajieHTHOCTH, 

SBjiaroTca, ho KpaHHeft Mepe KOHii^enmyaAbHO, CBOHCTBaMH KjiaccH4)HH;HpyK)- 
mero TOHOca fljiH T; o6paTHO, jimGoe cbohctbo KjiaccH4)HH,HpyK)Hi,ero TOHOca 

flJIH T HO/;HHMaeTCH flfl CBOHCTBa TeopHH, HM KJiaCCH4)HU;HpyeMbIX, KOTO- 
pbie HHBapHaHTHbl OTHOCHTejIBHO MopHTa-3KBHBajieHTHOCTH. TeXHUHeCKU, 
HCXOp^a H3 6oraTCTBa H ThGrOCTH TeopeTHKO-TOHOCHblX MeTOflOB, Mbl MOJKeM 

o>KH/;aTb, HTO Te CBoiicTBa reoMeTpHHecKHX Teopnli, KOTopbie HHBapHaHT- 
Hbl OTHOCHTejIbHO MopHTa-3KBHBaJieHTHOCTH, B GojIbHIHHCTBe cjiyHaeB Bbl- 

paacaeMbi KaK HHBapHaHTHbie CBoftcTBa hx KjiaccH4)Hu;HpyK)Hi,HX tohocob, 
saHHcaHHbie na TeopeTHKO-TOHOCHOM HSbiKe. 

^ajiee, cjsyHflaMeHTajibHOH HBjiaeTCH cjieflyroH^aa Hflea: ecjiH mm choco6- 

Hbl BbipaSHTb CBOHCTBO flaHHOH reOMCTpHHeCKOH TeopHH KaK CBOHCTBO Ce 

KjiaccH4)HH,HpyK)H];ero TOHOca, to mm mojkcm o>KHflaTb BbipajKeHHH SToro 
CBOHCTBa B TepMHHax jiK)6oH flpyroA TeopHH, HMeron^eli tot JKe caMbili Kjiac- 

CH4)HH;HpyK)H;HH TOHOC, H, CJieflOBaTejIbHO, HOJiyHeHHH COOTHOmeHHH MeJKfly 
HCXOflHMM CBOHCTBOM H HOBMM CBOHCTBOM flpyroft MopHTa-SKBHBajieHTHOft 

TeopHH. KjiaccH4)HH,Hpyion];HH tohoc, TaKHM o6pa30M, BbicTynaeT b po- 
jiH 'MOCTa', CBH3MBaK)H;ero pasjiHHHbie MaTeMaTHHecKHe Teopnn, MopHTa- 
SKBHBajieHTHbie flpyr flpyry, hto MOJKeT HcnojibsoBaTbca fljiH nepenoca hh- 
4)opMaH;HH H pesyjibTaTOB h3 oflHoli Teopnn b flpyryro. Ll,ejib nacTOHH^eli CTa- 

TbH — HOKaSaTb, HTO 3Ta Hflea tohocob KaK yHH4)HH,HpyK)HI,HX HpOCTpaHCTB 

TexHHHecKH BHOjiHe ocyH];ecTBHMa; BejiHKoe mhojkcctbo h pasHooGpasne pe- 
syjibTaTOB flHccepTaH;HH |2] flaeT HCHoe CBH^eTejibCTBO HjioflOTBopnocTH SToit 

TOHKH SpeHHfl, H, KaK MM HOKaSMBaCM HO XOflJ CTaTbH, OrpOMHOe KOJIHHe- 
CTBO HOBMX HpOHHKHOBeHHH B JIIo6yiO o6jiaCTb MaTCMaTHKH MOJKCT 6bITb 

HOjiyHCHO KaK pesyjibTaT HpHMeneHHH 3toh tcxhhkh. 

/],eHCTBHTejIbHO, 4)aKT, HTO paSJIHHHbie MaTCMaTHHeCKHe TeopHH MoryT 

HMeTb SKBHBajieHTHbie KjiaccH4)HH;HpyK)H^He TOHOCM, HepexoflHT B cyHi,e- 
CTBOBaHHe paajiHHHMX caiiTOB onpeflejienHH flJiH oflHoro TOHOca. TeopeTHKO- 

TOHOCHbie HHBapHaHTM (t.C. CBOHCTBa TOHOCOB, HHBapHaHTHbie OTHOCHTejIb- 
HO KaTeropHOH SKBHBajieHTHOCTn) MoryT Tor/;a HCH0jib30BaTbCH fljiH nepe- 
noca CBOHCTB H3 OflHOH TeopHH B flpyryiO. KaK MM yBHflHM B paSflejie [3 3TO 
CTaHOBHTCH BOSMOJKHMM 6jiarOflapjI TOMy 4>aKTy, HTO a6cTpaKTHbie COOTHO- 

HieHHH Me^Kfly cafiTOM {C,J) h tohocom Sh(C, J), KOTopbiii oh 'nopojKfla- 

eT', HaCTO OHCHb eCTeCTBeHHM (b TOM CMMCJie, HTO CBOHCTBa CaHTOB TeXHH- 
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HeCKH COOTHOCHTCH C TeopeTHKO-TOnOCHMMH HHBapHaHTaMH eCTeCTBeHHbIM 

o6pa30M), flasaH naM bosmtokhoctb jierKO nepeflasaTb HHsapHaHTbi nepes 
pasjiHHHbie caiiTM. 3aMeTHM, hto, Tax KaK nocTpoeHHe KaTeropHH nyHKOB 
Sh(C, J) no caiiTy (C, J) nojiHOCTtro KaHOHHHHO, cbohctbo Tonoca Sh(C, J) 
neAHemcH, no Kpannen Mepe b npHnu;Hne, cbohctbom canTa (C, J). Ha npaK- 
THKe 3TH CBOHCTBa caHTOB HacTO HMeioT HCKpenne 'KaTeropnoe' onncanne, 
HjiH no Menbnien Mepe noflpasyMeBaeTca hjih npe/];nojiaraeTCH cbohctbo, flo- 
nycKaK)ni,ee TaKoe onncanne. HanpnMep, ecjin C — (Majiaa) KaTeropna, yflo- 
BjieTBop5Honi,aH npaBOMy ycjioBnro Opa (the right Ore condition), n J — 
aTOMnaa Tonojiorna na nen, to Tonoc Sh(C, J) aTOMnbin (saMeTHM, hto 
aTOMnocTb — TeopeTHKO-TonocnbiH nnBapnanT). ^jih Mnornx nnBapnanTOB 
(nanpnMep, fljia CBoncTBa Tonoca 6biTb 6yjieBbiM, TonocoM fle Moprana njin 
flBysnannbiM) nMecTca 6neKTnBnaH xapaKTepn3an,nH Bnfla"Sh(C, J) yflOBjie- 
TBopHeT HnBapnanTy, ecjin n tojibko ecjin canT (C, J) y^oBjieTBopaeT onpe^e- 
jiennoMy 'npneMjieMOMy' KaTeropnoMy CBoncTBy" fljiH nponsBOjibnoro canTa 
(C, J), KOTopaa flonycKacT npHMoit nepenoc nn4)opMan;nn MCJKfly pasjinnnti- 
MH caiiTaMn onpeflejienna Toro jkc caMoro Tonoca. JH^Jia flpyrnx nnBapnan- 
TOB MoryT 6biTb HMnjiHKan,nn, npoxoflHni,ne b o6ni,eM b o^noM nanpaBjiennn, 
Torfla KaK fljiH npoxojKflenna b flpyroM nanpaBjiennn flojiJKno noflpasyMe- 
BaTbCH, HTO caHT nMeeT cnen,najibnbiH Bnp^ (nanpnMep, cyGKanonnnecKnn) ; 
KaK Mbi yBnflnM b pas jejie 17.11 nnace . reoMCTpnnecKne cnnTaKcnnecKne cait- 
Tbi reoMeTpnnecKnx Teopnn Be^yT ce6H oco6enno xoponio no OTnoniennro k 
3TOH xapaKTepn3an;nn. Konenno, MOJKeT cjiynnTbCH TaK, hto nejibSH ycTa- 
noBnTb fljiH /];annoro nnBapnanTa o6n;yK) 'npncMjieMyro' xapaKTepn3an;nK) 
canTa BbimeynoMHnyToro Bap^a, no b OTflejitntix nnTepecnbix cjiynaax mojk- 
Ho Hcnojit>30BaTb apryMenTbi ad hoc fljiH ycTanoBjienna cbohctb canTa, ns 
KOTopbix cjieflyeT njin KOTopbie hbjihk)tch cjie^cTBneM Toro 4)aKTa, hto to- 
noc yflOBjicTBopaeT flannoMy nnBapnanTy. Mbi yBn^nM 3Tn MeTOflojiornn b 
flencTBnn b MnorooGpasnn pasjinnnbix kohtckctob no xo^y CTaTbn. 

KaK MBI yBnflnM b pasflejiax [7] n [8] nnjKe, ypoBenB o6n];nocTn, npefl- 
CTaBjiHCMbiH TeopcTnKO-TonocnbiMn nnBapnanTaMn, nfleajien flJiH OTjiaBjin- 
Banna neKOToptix BajKntix /^eTajien MaTeMaTnnecKnx Teopnn. /],eHTBnTejib- 
no, TeopeTnKO-Tonocnbie nnBapnanTbi, paccMaTpnBaeMbie na Kjiaccn4)nn,n- 
pyK)n];eM Tonoce Set[T] reoMeTpnHecKon Teopnn T, nepexo^HT b nnTepecntie 
jiornnecKne (t.c. cnnTaKcnnecKne njin ceManTnnecKne) CBoncTBa Teopnn T, 
H TeopeTnKO-Tonocnbie KoncTpyKn;nn na Kjiaccn4)nn;npyK)n^nx Tonocax co- 
OTBeTCTByroT ecTecTBenntiM onepau;ii5iM na Teopnax, Kjiaccn4)nn;npyeMbix 
nMn. 

CyMMnpya, no CMbicjiy BbipajKcnna TeopeTnKO-Tonocnoro nnBapnanTa 
B TepMnnax pasjinnnBix caiiTOB onpeflejienna flJiH flannoro Tonoca nojiy- 
naeM, hto nepenoc nn4)opMan;nn MejK^y TeopnsMn, Kjiaccn4)nu;HpyeMbiMn 
3TnM TonocoM, nMeeT MecTo; nMenno b btom CMbicjie Tonocbi flencTBy- 
TOT KaK 'moctbi', CBH3biBaK)ni,ne pasjinnntie MaTCMaTnnecKne Teopnn. Ilo- 
nHTne MopnTa-3KBnBajienTnocTn, TaKnM o6pa30M, npno6peTaeT b nameM 
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KOHTeKCTe BMflaromyrocH pojii.; b btom CMbicjie oho HBjiaeTCH npHMHTHB- 

HblM HHrpeflHeHTOM, Ha KOTOpOM TOJIBKO HTO OHHCaHHblH MexaHH3M MOJKBT 

6biTb 3aHyH];eH. CjieflOBaTejibHO, 6bijio 6bi ecTecTBennbiM 3a/;aTbCH Bonpo- 
coM, 6bijiH jiH B npoii;ecce MaTeMaTHHecKoli pa6oTbi o6HapyjKeHbi MopHTa- 
3KBHBajieHTHOCTH. B fleftcTBHTejiBHOCTH HMeeTCH MHoro cnoco6oB npHHTH K 
MopHTa-3KBHBajieHTHOCTHM. Mbi yjKe BHflejiH, HTO TeopHH TonocoB caMa no 
ce6e ecTb nepBHHHbilt hctohhhk MopHTa-SKBHBajieHTHOCTelt, TaK KaK jik)6oh 
ajiBTepHaTHBHbili cnoco6 npeflCTaBJieHHH Tonoca KaK KaTeropHH nyHKOB na 
caHTe npHBOflHT k MopHTa-SKBHBajieHTHOCTH (cm. pa3/;ejibi|l]H|5]Bbime). Jlo- 
THHecKHH noflxofl K MopHTa-3KBHBajieHTHOCTHM H 3aflaHa pacniHpeHHfl Kjiac- 

CHHeCKOH SKBHBajieHTHOCTH flO MopHTa-3KBHBajieHTHOCTH yjKe o6cyjKflajIHCb 

B pa3flejie |5l HyHKOBbie npeflCTaBjieHHH fljiH pa3jiHHHbix BnpflB CTpyKTyp 
flojiJKHbi TaKJKe flonycKaTb ecTecTBeHHyro TeopeTHKO-Tonocnyro HHTepnpe- 
Taii;HK) B BHfle MopHTa-aKBHBajieHTHOCTeft. Bojiee Toro, HMeeT cmbicji ojkh- 

flaTb, HTO 6ojIbmHHCTBO KJiaCCHHeCKHX dyaAbHOCmeil, B03HHKaK)mHX B MaTe- 

MaTHKe, Hcnojib3yK)iii,HX neKyro reoMeTpHHecKyro TeopHro, flojiJKHO KaKHM- 

JIh6o CnOCo6oM nOflHHMaTbCH Pfl MopHTa-SKBHBaJieHTHOCTeit, H3BJieKaK)IIl,HX 

H3 HHX cymecTBeHHbie fleTajin. 

EcTeCTBeHHblH CnOCo6, KOTOptlM 'pa6oTaK)mHH MaTBMaTHK' MOJKBT BOH- 
TH B MHp TOnOCOB TaK, HTo6bI nOJiyHHTb nOJIb3y H3 HMeromerOCH 3HaHHH 
O MopHTa-3KBHBajieHTHOCTHX H H3 npHMeHeHHH BbimeynOMHHyTblX MeTO- 

ppB, cjieffyiom;aw. Kor/i,a neKTo naxo^HT HHTepecyroni,ee ero MaTeMaTHHecKoe 
CBoitcTBO, eMy ctoht nonbiTaTbCH naftTH caiiT {C,J) h HHBapnaHT Tonoca 
Sh(C, J), KOTopbiH HMeeT OTHomeHHe (b tom CMbicjie, hto oho HO/i,pa3yMe- 
BaeT HjiH HOflpa3yMeBaeTCH, xoth 6bi npa ^OHOjiHHTejibHbix /;oHyn];eHHax) k 
HcxoflHOMy CBOHCTBy. HaHpHMep, fljiH flaHHoit MajioH KaTeropHH C, yflOBjie- 
TBoparoH^eft CBolicTBy aMajibraMbi (cm. pa3iieji [9?2] nnace) . cbohctbo KaTero- 
pHH C yflOBjieTBopHTb CBOHCTBy coBMecTHoro HorpyjKeHHH (cm. pa3fleji 19.21 
HHJKe), KaK jierKO BH^eTb, SKBHBajieHTHO CBoitcTBy TOHOca Sh(C°P, Jat), rfle 
Jat ^ aTOMHaa TOHOjiorna na C°P, Gbitb flBy3HaHHbiM. TaK KaK KjiaccHcJjH- 
u^Hpyron^HH tohoc reoMeTpHHecKoli Teopnn flBy3HaHeH, ecjiH h tojibko ccjih 
TeopHH HOjiHa (b TOM CMbicjie, HTO jiK)6oe reoMeTpHHecKoe BbicKa3biBaHHe 
Ha/i, CHrnaTypoH Teopnn pflKasyeuo SKBHBajienTHO T njin _L, no ne flByM hm 
cpa3y), 3aKjiK)HaeM, hto cbohctbo cobmccthoto HorpyjKeHHH na KaTeropHH 
C, KOTopoe HBjiaeTCH cbohctbom c ' zeoMempuuecKUM^ apoMaTOM, nepexoflHT 
B JiozuuecKoe cbohctbo hojihotbi Teopnn Jaj-nenpepbiBHbDC hjiockhx cjaynK- 
TopoB na C°P. 3tot npnMep HOKa3biBaeT, hto o6n;ne MaTeMaTnnecKne cboh- 

CTBa (b 3TOM CMblCJie — CBOHCTBO COBMCCTHOTO HOrpyjKeHHH Ha KaTCTOpHH 

C) BHOjine MoryT B03HHKaTb KaK CHeu;HajiH3au,HH a6cTpaKTHbix jiornnecKHX 

CBOHCTB TeopHH, yCTOHHHBblX OTHOCHTCJIBHO MopHTa-SKBHBaJICHTHOCTH (b 
3TOM CMblCJie — CBOHCTBO HOJIHOTbl reOMeTpHHeCKHX TeopHft) B BHfle KOH- 

KpeTHOH reoMeTpHHecKOH Teopnn (b btom CMbicjie — Jaj-HenpepbiBHbie njioc- 
Kne 4>yHKTopbi Ha C°^). Mbi BepneMCH k STOMy npnMepy npn o6cyjK/;eHHH 
TeopeTHKO-TonocHbix HHTepHpeTaH,HH KOHCTpyKH,HH <l5pecce B pa3flejie 19.21 
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Otmbthm ii;eHTpajii.HyK) pojib, KOTopyro nrparoT sflecb TeopHH HenpepbiBHbix 
njiocKHX cjayHKTopoB; ohh fleftcTBHTejibHO hmbiot CHjibnyio cbhsb c KjiaccHHe- 

CKOH MaTCMaTHKOH, H HaCTHHHO npHHHHa SaKJIIOHaeTCH B TOM 4>aKTe, HTO HX 

aKCHOMaTH3aLi,HH npHMO Hcnojib3yK)T o6T.eKTbi H CTpejiKH flaHHOH KaTeropHH 
KaK cooTBeTCTBeHHO THnbi (sorts) H CHMBOjibi 4)yHKii;HH B CBOHX CHrnaTypax. 

B o6meM, KaK mojkho BH^eTb, npHflyMbiBaHHe apryMeHTOB, no;;o6Hbix 
BbinieonncaHHOMy, He nacTOjiBKO TpyflHO h 6yfleT CTanoBHTbCH co BpeMe- 
HeM Bce jierne h jierne no Mepe Toro, KaK TeopeTHKH-Tonococjabi 6yjiyT ot- 
KpbiBaTb HOBbie HHBapnaHTbi k nojibse MaTeMaTHKOB. KaK 6bi to hh 6biJio, 

MHeHHe aBTOpa TaKOBO, HTO 3T0 flOJBKHO 6bIJIO 6bl 6bITb COBMeCTHbIM yCHJIH- 

eM; KaK TeopeTHKH-TonococJ^Bi b KOHCTpynpoBaHHH TonojiornnecKHX cbohctb 
TonocoB BO MHoroM HepnajiH B/;oxHOBeHHe h3 o6iii,eli Tonojiornn, TaK b 5yfly- 

OHH MOrJIH 6bl 6bITb MOTHBHpOBaHbl B CBOeH pa6oTe HyjKflaMH JIK)fleH, 

paGoTaroH^HX b jik)6oh MaTeMaTHHecKoft o6jiacTH. KaK mbi yBH^HM b pasfle- 
jie [7] HHJKe, cyn^ecTBOBaHHe TeopeTHKO-TOHOCHbix HHBapnaHTOB c ocoGbimh 

CBOHCTBaMH MOJKCT HMBTB BaJKHbie OTBeTBJieHHH B CHeU^HcJjHHeCKHe MaTBMa- 

THHecKHe KOHTeKCTbi; TOHOcbi /^eitcTBHTejiBHO HrparoT H,eHTpajibHyK) pojib b 
MaTeMaTHKe, h hx HCHOjibsoBaHHe mojkbt Gbitb CTpaTernnecKHM b THJKejibix 
CHTyan;HHX. 

HcHOJIbSOBaHHe TOJIBKO HTO OHHCaHHblX MeTOflOJIOTHH HOSBOJIHeT 

HSBjieHB HeBepoHTHoe KOjiHHecTBO HOBoit HH4)opMaH,HH o MopHTa- 

3KBHBajieHTHOCTHX H yCTaHOBHTb TaKHB CBH3H MeJKfly paSJIHHHblMH TeOpHH- 

MH, KOTopbie c 6ojibmHM TpyflOM MoryT 6biTb oGnapyxceHbi flpyrHMH choco- 

6aMH. (PaKTHHeCKH pa3HOBH/];HOCTb HOHHMaHHH, KOTOpyK) 3TH MBTOflbl MOryT 
HOpOJKflaTb, CyHI,eCTBeHHO OTJIHHaeTCH OT (eCJIH He HpHHaflJieJKHT Ha CaMOM 

flejie k; Hoxcajiyft, roBopHTb 06 3tom panoBaTo) toh, hto flaeTCH TpaflHu;HOH- 
HbiMH MBTOflaMH HepeHoca HH4)opMau;HH MejKfly 3KBHBajieHTHbiMH Teopna- 

MH C HCHOJIbSOBaHHeM CHeH,H4)HHeCKOrO OHHCaHHH 3KBHBajieHTHOCTH. ^BH- 
CTBHTejIBHO, B HaHIBM HOflXOfle BMBCTO HCHOJIbSOBaHHH HBHOTO OHHCaHHH 

MopHTa-3KBHBaeHTHocTH pa3pa6aTbiBaeTCH cooTHonieHHe MejK^y tohocom 
H ero caHTaMH OHpeflejieHHH. 3to bosmojkho, HOTOMy hto y nac ecTb aK- 
TyajiBHbiH MaTeMaTHHecKHH o6T.eKT, a HMenno KjiaccH4)Hu;HpyK)H^HH tohoc, 
KOTopbiH HSBjieKaeT 'o6H];ee Hflpo' Teopnli, hm KjiaccH4)Hu;HpyeMbix, h bkbh- 
BajieHTHOCTH Teopnii cyn];ecTBeHHbiM o6pa30M saKOflnpoBaHbi b cooTHome- 

HHH MeJKfly TOHOCOM H erO paSJIHHHBIMH CaHTaMH OHpeflejieHHH. <I)aKTHHeCKH 

fljiH 6ojibHiHHCTBa H,ejieH peajiBHO hmbbt snaneHHe tojibko cymecmeoeaHue 

MopHTa-3KBHBajieHTHOCTH, H Mbl C yCHBXOM MOJKBM HTHOpHpOBaTB aKTyajIb- 

Hoe OHHcaHHe ee; kohbhho, ecjiH xoneTCH ycTanoBHTb 6ojiee 'cHen^HcjaHHe- 

CKHe' peayjIBTaTbl, HBHOe OHHCaHHe MopHTa-SKBHBaJieHTHOCTH CTanOBHTCH 
Heo6xOflHMi.IM (b 3TOM CMblCJie CKOpee MOJKHO HCH0JIi.30BaTb HHBapnaHTHbie 

CBOHCTBa o6'6eKmoe h3 tohocob, hbm HHBapnaHTHbie CBOHCTBa 'H,ejibix toho- 
cob', cm. paajeji [9.31 nnace). ho ^jih cosflaHHH 6ojibmHHCTBa 'rjio6ajibHbix' 
CBOHCTB Teopnii 3to ne HBJiaeTCH Heo6xo/;nMbiM Boo6Hi,e (TaK KaK no onpe- 
flejiennro TeopeTHKO-Tonocnbin nnBapnanT ycTOHHHB OTHOCHTejibno ak)6ozo 



22 



pofla KaTeropnajibHOH SKBHsajieHTHOCTH) . JXpymMH cjiosaMH, mbi MOJKeM re- 
HepHpoBaTb 6ojibmoe KOJinnecTBO HHTepecHbix npospeHHH, npocTO ocTaBa- 
acb Ha 'o/;HOMepHOM ypoBHe'. no/;HepKHeM, hto b tojibko hto pastHcneHHOH 
TexHHKe HMeeTCH SHaHHTejibHtili sjieMeHT aemoMamusMa; no CMbicjiy 3thx 
MeTOflOB MOJKHO reHepHpoBaTb HOBbie MaTeMaTHHecKHe pesyjibTaTbi 6e3 pe- 
ajiBHbix ycHjiHH ocosHaHHa: fleftcTBHTejiBHO, B 6ojibmHHCTBe cjiynaeB mojkho 
npocTO c roTOBHOCTbio npHMeHHTb xopomo HSBecTHbie xapaKTepH3aii;HH, cbh- 

3bIBaK)III,He CBOftCTBa CaflTOB H TeopeTHKO-TOnOCHblX HHBapHaHTOB (TaKHX, 

KaK, HanpHMep, BbimeynoMHHyTbie xapaKTepH3aii,HH ^jih cbohctb 6yjieBOCTH 
H flBysnaHHOCTH) K KOHKpeTHOMy HHTepecyiomeMy cjiynaio. C ppyroa cto- 
poHbi, ypoBeHb npHMeHHMOCTH 3THX MBTOflOB B MaTeMaTHKe HeorpaHHHen 
BBH/i;y 6ojii.moH o6iii,hocth hohhthh Tonoca. 

HccjieflOBaHHe TeopHH npeflnyHKOBoro THna flflBepfiHO flo KOHii;a b flHC- 
cepTaii;HH aBTopa h KpaTKO oGcyjKflaeTCH b pasjejie 19.11 HHace . npe^CTaBjiHio- 
iii,eM Hcnyio HjijiiocTpaii;Hio sthx npHHi^nnoB. <I)aKTHHecKH ecjiH Teopna hmb- 
eT npeflnyHKOBbiH thh, mbi aBTOMaTHHecKH HMeeM p^sa pasjiHHHbix npe/];cTaB- 
jieHHH ee KjiaccH4)Hii;HpyK)iii,ero Tonoca: [f.p.T-mod(Set), Set] a Sh(CTr, Jr)- 
HcxoflH H3 flaHHoro flBOHHoro npeflCTaBjieHHa KjiaccH4)HLi,Hpyiomero Tono- 
ca, MOJKHO nojiyHHTb orpoMHoe HHCjio rjiy6oKHX pesyjibTaTOB, Hcnojibsya 3th 

MBTOflOJIOrHH, BKJIKJHaH o6mHH BapHaHT TeOpeMbI (PpeCCe B KJiaCCHHeCKOit 

TeopHH MOflejieft (cm. pasjeji [9^ . 

7 TeopeTHKO-TonocHbie HHEapnaHTbi 

Mbl yjKC o6t.HCHHJIH pOJIb TeOpCTHKO-TOHOCHblX HHBapnaHTOB B HamcM 

BsrjiHfle Ha tohocbi KaK na yHH4)Hu;HpyK)ni,He npocTpancTBa, KOTopbie MoryT 

fleftCTBOBaTb KaK 'mOCTBi', CB5I3bIBaK)IIl,He paSJIHHHbie MaTCMaTHHeCKHe Teo- 
pHH, MopHTa-3KBHBajieHTHbie flpyr ppyry. Ho hto mbi b tohhocth uoppasy- 

MCBaCM HOfl BbipaJKCHHeM 'TeopeTHKO-TOHOCHblft HHBapHaHT'? Ilofl 3THM Bbl- 

pajKCHHCM Mbl HOHHMacM jiK)6oe ceoucmeo P (ccMelicTB) tohocob Fpo- 
TCHflHKa HjiH KOHcmpyK'nu'K) C, HCHOjib3yK)n],yK) TOHOcbi FpoTeHflHKa (hjih hx 

CCMCHCTBa), KOTOpbie HHBapHaHTHbl OTHOCHTCJIBHO KaTCropHOH BKBHBajieHT- 
HOCTH TOHOCOB FpOTeHflHKa, T.C. TaKHC, HTO CCJIH flaHHOC CCMeftCTBO TOHOCOB 

FpoTeHflHKa {£i \ i £ 1} yflOBjieTBopacT CBOHCTBy P, to ^jih jiK)6oro TaKoro 
ceMeftcTBa {£■ | i € /} tohocob, hto ^jih KajKfloro i E / tohoc £i SKBHBa- 
jieHTCH TOHOcy HocjieflHee ceMeftcTBO TaKJKe yflOBjicTBopaeT CBoftcTBy P 

(Tpe6oBaHHe K KOHCTpyKH,HH C TaKOBO, HTO eCJIH {Si I i G /} H {£'■ I i G /} 

— flBa ceMCHCTBa tohocob TaKHe, hto flJiH KajK/;oro i G / tohoc £{ 3kbh- 
BajieHTeH Tonocy to pesyjibTaT HpHMeneHHH KOHCTpyKi^HH C k nepBOMy 
ceMeitcTBy aojijkho 6biTb SKBHBajieHTHO — b MaTCMaTHHecKOM CMbicjie — pe- 
syjibTaTy HpHMeneHHH C ko BTopoMy ccMeftcTBy). Mbi ne Tpe6yeM, HTo6bi 

HMCJIOCb JIHHrBHCTHHeCKOe Bbipa^KeHHC CBOftCTBa P (COOTBCTCTBCHHO OHH- 
CaHHB KOHCTpyKH,HH C) Ha HSblKB TBOpHH TOHOCOB; BCC, HTO HMCCT SHaHB- 
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HHe — 3TO HTO P flOJIJKHO GblTb HHBapHaHTHO OTHOCHTejIbHO KaTeropHOH 

3KBHBajieHTHOCTH TonocoB. KoHeHHO, jiK)6oe CBOHCTBO, KOTopoe flonycKaeT 
jiHHrBHCTHHecKoe onHcaHHe na (necJiopMajibHOM) H3biKe TeopHH tohocob, aB- 

TOMaTHHeCKH HBJIHeTCH TeopeTHKO-TOnOCHbIM HHBapHaHTOM (xaK CJieflCTBHe 

OHeHb o6iii,eH 'MeTa-TeopeMbi'), ho He cjie^yeT orpaHHHHBaTbCH 3thm coo6pa- 

JKeHHeM B HOHCKe HHBapHaHTOB. (PaKTHHeCKH Mbl MOJKeM OJKHflaTb BOKpyr 

ropasflo 6ojibmero HHCjia TeopeTHKO-TOHOCHbix HHBapnaHTOB, hbm Te, koto- 
pbie Mbi MOJKeM B HacTOHni,ee BpeMH OHHcaTb na KaTeropnoM HSbiKe, oGbihho 
Hcnojib3yeMOM paaroBopoB h paccyjKfleHHH o Tonocax. 

HpHMepbl XOpomO HSBeCTHblX TeopeTHKO-TonocHbix HHBapnaHTOB BKJIK)- 
HaiOT: CBOHCTBO TOHOca 6biTb 6yAeeuM, tohocom de Mopsana, amoMHUM, 
deysHauHUM, Gbitb cenanuM, Gbitb AOKaAbHO censHUM, Gbitb KOMnaKmnuM, 
6biTb AOKaAbHUM, 6biTb nodmouocoM flaHHoro TOHOca (b cmbicjic reoMCTpn- 
HecKoro BKjiioHeHHa) , 6biTb KAaccu(puv,upyH)iu,UM monocoM flaHHoli reoMeT- 

pHHeCKOit TeopHH, HMCTb flOCTaTOHHO TOHBK H T.fl. FpyHHbl KOrOMOJIOTHH H 
rOMOTOHHH TOHOCOB TaKJKe HBJIHKJTCH BaJKHblMH TeOpeTHKO-TOHOCHblMH HH- 

BapnaHTaMH. 

KaK MBI npeflHOJiarajiH b npe^biflyn^eM pasflejie, Gojibhimhctbo 3thx hh- 
BapnaHTOB Be^eT ceGa BHOjine ecTecTBenno no OTHomeHHio k caiiTaM, a 3to 
osnanaeT, hto y nac ecTb o6maH xapaKTepHsai^HH, CBHSbiBaiomaH 'ecTecTBen- 

Hbie' CBOHCTBa CailTOB C 3THMH HHBapHaHTaMH Ha COOTBeTCTByK)HI,HX TOHO- 
CaX HyHKOB. (PaKTHHeCKH flJIH GojIBHIHHCTBa 'TOHOJIOTHHeCKH MOTHBHpOBaH- 

Hbix' HHBapnaHTOB TonocoB y nac ecTb ecTecTBennbie xapaKTepH3aii,HH, H^y- 
ujfie B oflHOM HanpaBjieHHH, T.e. yTBepjKfleHHH HMnjiHKaii;Hli BH^a "ecjiH caftT 
(C, J) yflOBJieTBopHCT flaHHOMy CBoitcTBy, Tor^a Tonoc Sh(C, J) yflOBjicTBO- 
paeT ;],aHHOMy HHBapHanTy" (mbi comjieMCH na |5], nacTB C, fleTajiBHO npe/;- 
CTaBjiHiomyK) 3TH pesyjiBTaTBi) , H npH cneii;H4)HHecKHX ycjioBHSix na caftT 
HacTO MOJKHO ycTaHOBHTB pcsyjiBTaTBi, Hflymne B o6paTHOM HanpaBjieHHH 
(cm. pasfleji [7]T] HHJKe) . C flpyroft CToponti, fljiH ppymx 'jiornnecKH moth- 
BHpoBannBix' nnBapnanTOB, TaxHx KaK cbohctbo Tonoca 6biTb 6yjieBbiM, to- 
hocom fle Moprana hjih flBysnanHbiM, mm hmccm ecTecTBCKHbie 6ueKmueHue 
xapaKTepH3aii,HH (cm. |2], b oco6eHHOCTH rjiaBbi 6 h 9). B pa3flejie|8]Mbi ccjao- 
KycHpyeMCH na KOHKpeTHOM HHBapnaHTe, a HMenno na hohhthh nodmonoca, 
H o6cyflHM ero oTHonieHHe k KjiaccHHecKoii MaieMaTHKe. 

KaK Mbi yjKe OTMenajin b npe/];bi/];yiii;eM pas^ejie, o6biHHO 6ojiee npHHH- 

TO paCCMaTpHBaTb HHBapHaHTbl o6T.eKTOB TOnOCOB C II,ejIbK) yCTaHOBJieHHH 
'jIOKajIbHblx' CBOHCTB, HCM nOHCKa 'rjIo6ajIbHbIx'. riofl 'HHBapHaHTOM o6T.eK- 
TOB TOHOCOb' Mbi HOHHMaCM CBOHCTBO Q oGt-CKTOB TOHOCOB TaKOC, HTO CCJIH 
T : £ J- — 3KBHBajieHTHOCTb TOHOCOB Ha — oGt-CKT H3 £, TO o6T.eKT a 

y/;oBjieTBopHeT Q, ecjiH h tojibko ccjih oGt-bkt r(a) yflOBjicTBopaeT Q (h 

anajIOrHHHO flJIH CBMBHCTB o6t.BKTOb). HpHMBpbl HHBapnaHTOB o6T.BKTa TO- 
HOCOB BKJIIOHaiOT: CBOHCTBO o6T.BKTa 6bITb KOMHaKTHbIM, CBHSHblM, HBpaSJIO- 
JKHMblM, HBHpHBOflHMbIM, KOTBpBHTHblM, 6bITb aTOMOM H T./;. ((JjOpMaJIbHOB 
OHpBflBJIBHHB 3THX HHBapnaHTOB CM. B [2], TJiaBa 10). 
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Mbl BHflejIH, HTO JIK)6oH TeopeTHKO-TOnOCHblH HHBapHaHT MOJKeT C nOMO- 

mbro onncaHHbix Bbime MeTOflOJiorHit renepHpoBaTb saMeTHoe KOjinnecTBO 
MaTeMaTHHecKHX pesyjibTaTOB. C flpyroft CTopoHbi, TaKJKe h 'oTpHLi;aTejib- 
Hbie pesyjiBTaTbi', yTBepjKflaromne HecymecmeoeaHue TeopeTHKO-TonocHbix 

HHBapHaHTOB C OCo6bIMH CBOHCTBaMH, MOryT 6bITb npHMO npHBHSaHbl K co- 

OTBeTCTByiomHM pesyjiBTaTaM b MaTeMaTHKe. HanpHMep, mojkho sa^aTb- 
CH BonpocoM, cymecTByeT jih TeopeTHKO-TonocHbilt HHBapnaHT P co cjie^y- 
K3iii,HM cbohctbom: ecjiH £ — Tonoc nyHKOB ShG'(X) na TonojiornHecKOM 
rpynnoH/];e s,t : G ^ X, to £ y/;oBjieTBopHeT P, ecjiH a tojibko ecjiH rpyn- 
noHfl s,t : G ^ X 'ajire6paHHecKH CBHsen', T.e. KoypaBHHTejib fljiH s h 
t B KaTeropHH TonojiorHHecKHX npocTpancTB flaeTCH o/];HOTOHeHHbiM npo- 

CTpaHCTBOM. HHBapHaHT, yflOBJieTBOpHK)Hl,HH aHajIOry STOrO CBOHCTBa flJIH 
JIOKajIBHBIX rpyHHOHflOB, CyHI,eCTByeT, H cJjaKTHHeCKH 3TO B TOHHOCTH CBOit- 
CTBO TOHOCa 6bITi. THHepCBHSHBIM (cM. |5], JieMMa C5.3.7). C flpyroH CTOpO- 
Hbi, TaKOH HHBapHaHT He MOJKeT cyn^ecTBOBaTB fljiH TOHOjioTHHecKHX rpyn- 
HOHflOB, H HecyHi,ecTBOBaHHe TaKoro HHBapnaHTa npHMO coothochtch c Kjiac- 

CHHeCKHM TeopeTHKO-MOflejIBHBIM (jsaKTOM, HTO MOryT CyHl,eCTBOBaTb (Kore- 

peHTHbie) TeopHH, KOToptie ne bbihhcjihmo KaTeropHajibHbi, ho KOTopbie k- 
KaTeropHajiBHBi fljiH neKOToporo HeBbiHHCjiHMoro Kapflnnajia k (hjih Hao6o- 
Pot). ^eftcTBHTejiBHO, H3 TeopeMbi HpeflCTaBjieHHH (I. Moerdijk, C. Butz) to- 

HOCOB FpOTeHflHKa C flOCTaTOHHbIM KOJIHHeCTBOM TOHeK KaK TOHOCOB HyHKOB 

Ha TonojiorHHecKOM rpynnoHfle (cm. [T]) cjie^yeT, hto KjiaccH4)HH,HpyK)ni;HH 

TOHOC KOrepeHTHOH TeopHH T MOJKeT 6bITb HpeflCTaBJieH KaK TOHOC HyHKOB 

ShG(X) Ha TOHOjioTHHecKOM rpyHHOHfle s,t : G X h30mop4)H3mob Mo^e- 
jieii fljiH T B X, Fflfi X — npouseoAbHoe MHOJKecTBO (sanyMepoBanHbix) Mo^e- 
jieft fljiH T B Set, KOTopoe coBMecTHo KOHcepBaTHBHo fljia T. ^ajiee, TaK KaK 
HO TeopeMe JleBenreHMa-CKyjieMa Ha6op Bcex MOflejieft bbihhcjihmoh Teopnn 

4)HKCHpOBaHHOH MOH^HOCTH (6eCKOHeHHO BblHHCJIHMOH HJIH HeBblHHCJIHMOH) 

coBMecTHO KOHcepBaTHBen fljiH 3TOH TeopHH, TO cyn^ecTBOBaHHe Hamero HH- 
BapnaHTa P HOflpasyMeBaeT, hto jiroGaa BbiHHCJiHMaa KorepeHTHaii Teopna 

T HMeeT B TOHHOCTH OflHH KJiaCC H30MOp4)H3MOB MOflejieft moh];hocth k, ecjiH 
H TOJIBKO eCJ[H OHa HMeeT B TOHHOCTH OflHH KJiaCC H30MOp4)H3MOB MOflejieH 
MOH^HOCTH k' flJ[H AH)6uX KapflHHajIOB k,k' > UJ, H, KaK XOpOHIO H3BeCTHO, 

3TO HeBepHO B o6H;eM cjiynae (KOHTpHpHMep flaeT KorepeHTHaa Teopna aji- 
re6paHHecKH 3aMKHyTbix Hojreft 3aflaHHOH xapaKTepncTHKn) . 

7.1 JlorHHeCKHH CMfalCJI HHBapHaHTOB 

BBHfly HaruHX npeflbiflymnx yTBepjKfleHHii, KacaioHi,HXCH BajKHOCTH 

TeOpeTHKO-TOHOCHblX HHBapHaHTOB flJIH HCCJieflOBaHHH reOMeTpHHeCKHX 

TeopHH, ecTecTBeHHO 3aflaTbCH BonpocoM, coothochtch w BajKHbie hh- 

BapnaHTBI KJ[aCCH4)HH;HpyiOH;HX TOHOCOB C HHTepeCHblMH JIOrHHeCKHMH 
(T.e. CHHTaKCHHeCKHMH HJ[H CeMaHTHHeCKHMH) CBOHCTBaMH TCOpHH, HMH 

Kj[accH4)HH,HpyeMbix. U^ejib HpeflbiflyHi,ero pa3/i,ejia — HOKa3aTb, hto co- 
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OTHOCHTCH. (PaKTHHeCKH 3Ta JIHHHH HCCJieflOBaHHH Gbljia CHCTeMaTHHeCKH 

flOBeflena pp KOHii;a b [2], b ochobhom b rjiaBax 6 h 10, r^e MHorne xopoino 
HSBecTHbie HHBapHaHTbi 6bijiH HsyneHbi c tohkh speHHH reoMeTpHHecKHX 

TeOpHH. OcHOBHbIM HHCTpyMeHTOM, HCnOJIbSyeMbIM B 3THX HCCJieflOBaHHHX, 
SBJIHeTCH reOMeTpHHeCKHH CHHTaKCHHeCKHH caHT reoMeTpHHecKOH TeopHH. 
HanoMHHM, HTO KjiaccH4)Hii,HpyK)mHli Tonoc reoMeTpHHecKOH TeopHH T 
Bcerfla mo^kbt Gbitb npeflCTaBjien KaK KaTeropna Sh(CT, Jj) nyHKOB na 
reoMCTpHHecKOM CHHTaKCHHecKOM caiiTe (Ct, Jj) ^jih T. J\ajiee, 3tot caiiT 
BCfleT ce6H Bnojine xopomo b OTHomeHHH aa^aHH nepenoca cbohctb ot Tono- 
ca K caftTy. ^elicTBHTejibHO, Tonojiornfl FpoTeHflMKa Jj cyGKaHOHHHecKaa, 
H BjiojKeHHe HoHeflbi y : Cj ^ Sh(CT, Jj) yflOBjieTBopaeT flonojiHHTejiBHOMy 
nojiesHOMy CBoftcTBy, hto jiK)6oft noflo6T.eKT b Sh(C'ir, Jj) o6T.eKTa BH/;a y(c) 
HMeeT BHfl y(d) ^ y{c) fljiH neKOToporo no/;o6T.eKTa c b Sh(C'ir, Jt)- 
TaKHM o6pa30M, nocKOJiBKy CBolicTBa CHHTaKCHHecKoro caftTa TeopHH 
HacTO nepecJapasHpyioTCH ecTecTBeHHbiM o6pa30M KaK CHHTaKCHHecKHe 

CBOHCTBa TeopHH, npOU,eCC BbipaJKeHHH TeopeTHKO-TOnOCHblX HHBapnaHTOB 

Ha KjiaccH4)Hu;HpyK)uj,eM Tonoce Teopnn T KaK CHHTaKCHHecKHX cbohctb T 
pa6oTaeT b H,ejioM flocTaTonno rjia^KO. HtoGbi 3to npoHjijirocTpHpoBaTb, 
Mbi H3JIOJKHM HHJKe HeKOTopbie pesyjiBTaTBi H3 [2], Kacaron^HecH jiorHHecKoli 
HHTepHpeTau;HH HHBapnaHTOB. HoflHepKHeM, hto 3th pesyjiBTaTbi HMeroT 
MecTO eduHoo6pa3HO fljiH jik)6oh reoMCTpHHecKoii Teopnn, T.e. flJiH Hojiyne- 
HHH TaKOH xapaKTepH3aH,HH He HOflpasyMeBaeTCH HHKaKHx oco6bix cbohctb 
TeopHH. HTo6bi HpeflCTaBHTb pesyjiBTaTBi, mbi cnanajia /^ojijkhbi BBecTH 

HeKOTOpyK) TepMHHOJIOrHK). 

Onpe^ejieHHe 7.1. IlycTb T — reoMeTpHnecKaa Teopna nafl cHrnaTypoli 
S, H (j){x) — reoMeTpHHecKaa 4)opMyjia-B-KOHTeKCTe na^ S. Tor/];a 

(i) Mbi roBopHM, HTO (^{x) T-noAHtt, ecjiH ceKBeHu;HH (i^ _L) ne HBjiaeTCH 
flflKasyeuoA b T, h ^jih KajK^ofi reoMCTpHHecKOH cJjopMyjibi x(^) ^ tom 
jKe caMOM KOHTeKCTe jih6o {(p x)i JihSo {x 4* -L) flOKaaycMo b 



(ii) Mbi roBopHM, hto (j){x) T -nepasAooicuMa, ecjiH flJiH jiK)6oro ceMelicTBa 
{ipi{x) \ i £ 1} reoMCTpHHecKHX cJaopMyji b tom JKe caMOM kohtckctc 
TaKHX, HTO fljiH KajKflOTO i Tpi T-/];oKa3yeMO cjie^yeT h3 </> h fljia jiK)6bix 
pasjiHHHbix i, J £ I Tpi 1- flOKasyeMO b T, mbi HMeeM, hto 



(iii) Mbi roBopHM, hto (/>(x) T-neceoduMa, ecjiH ^jih JiK)6oro ceMeiicTBa 
{6i \ i £ 1} T-/;oKa3yeMO 4)yHKu;HOHajiBHBix reoMCTpHHecKHX cJaopMyji 



T. 




cjieflyeT h3 



^x i^i flOKasyeMO b T ^jih neKOToporo i £ I . 
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{Xi,X . 6i} H3 {Xi . Ipi} B {x . (/)} TaKHX, HTO (/) V {3Xi)9i flOKasy- 



eMa B T, cymecTByroT i E / h T-flOKasyeMO cjayHKi^HOHajibHaa reo- 
MeTpHHecKaa cjaopMyjia {x, afj . 9'} as {x . (p} b {xi . (pi} Taxaa, hto 
(f> {3x'i){6' A 9i) flOKasyeMa b T. 

(iv) Mbi roBopHM, HTO T-KOMnaKmna, ecjiH fljiH jiio6oro ceMeftcTBa 

{^/'j(x) I z G /} reoMeTpHHecKHX cjsopMyji b tom JKe KOHTeKCTe h3 



fljiH HeKOToporo KOHeHHoro no/];MHOJKecTBa /' h3 /. 

3th nOHHTHH B03HHKaK)T B TOHHOCTH H3 nepecJjOpMyjIHpOBKH HHBapH- 
aHTHblX CBOitCTB oGl-eKTOB H3 TOnOCOB — a HMeHHO CBOHCTB o6T.eKTa 6bITb 
aTOMOM, 6bITb Hepa3JIOJKHMbIM, 6bITb HeCBOflHMbIM, 6bITb KOMnaKTHbIM — B 

TepMHHax o6T.eKTOB CHHTaKCHHecKoro caHTa TeopHH; KaK TaKOBbie ohh npe/;- 
CTaBjiHKJT C060H peajiH3aii;Hio a6cTpaKTHbix MeTOflOJiorHH, npeflCTaBjieHHbix 
B pa3flejie [6l flJiH cjiynaa KjiaccncJiHi^Hpyromero Tonoca reoMeTpHHecKoli 
TeopHH, npeflCTaBjieHHoro b TepMHHax CHHTaKCHHecKoro caftTa 3toh Teo- 
pHH. KoHKpeTHO, ecjiH y : Ct — 7- Sh(CT, Jj) — BjiojKeHHe Honeflbi, to 
reoMeTpHHecKaa 4)opMyjia-B-KOHTeKCTe {x . <j)} T-Hojina (cooTBeTCTBeHHO 
T-Hepa3jiojKHMa, T-HecBO/];HMa, T-KOMHaKTHa) , ecjiH h tojibko ecjiH o6T.eKT 
y{{x . (j)}) B TOHOce Sh(CT,J'f) HBJiaeTCH aTOMOM (cooTBeTCTBenno Hepa3- 

JIOJKHMblM, HeCBOflHMbIM, KOMHaKTHbIM) . IloCJieflHHH Hiar flJIH HOJiyHeHHH 

CBH3H c HHBapnaHTaMH KjiaccH4)Hu;HpyK)n],ero TOHOca fljiH T — cooTHecTH 

3TH 'rjIo6ajIbHbie' CBOftCTBa TOHOCOB C BbimeyHOMHHyTblMH 'jIOKajIbHblMH' 
CBOHCTBaMH o6T.eKTOB; 3TO OKa3bIBaeTCH B03M0JKHbIM B flaHHblX CJiyHaHX, H 

pe3yjibTaT cjie/];yion;HH. 

TeopeMa 7.2. Uycrrib T — seoMempuuecKaji meopuH Had cuzHamypou S, u 
Set[T] — ee KAaccucpuii^upymuJiUU monoc. Toeda 

1. Set[T] jioKajiBHO CBH3eH (coomeemcmeeHHO aTOMHbilij, ecAU u moAbKO 
ecAU dAH AK)6ou zeoMempuuecKou cpopMyAU (f){x) Had S cymecmeyem 
(eduHcmeeHHoe) ceMeucmeo {ipi{x) / i 1} T -nepaaAOMCUMUx (coom- 
eemcmeeHHO T-noAHUx) zeoMcmpuuecKux cfiopjiiyA e moM dkc caMOM 
KOHmcKcme maKux, umo 

(i) Bah Ka^icdozo i us T -doKaayemocmu ipi CAedyem (j), 
(a) Bah ak)6ux pasAUUHUx i,j I ipi A ipj _L doKaaycMU e T, u 




cjieflyeT 



4>\~g V V'i flOKa3yeMa b T 
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2. Set[T] 3KBHBajieHTeH npeflnyHKOBOMy Tonocy, ecjiu u moAbKO ecAU 
cymecmeyem Ha6op T U3 T-neceoduMux zeoMempuuecKUX cfiopMyA- 
e-KOHmeKcme nad S, ydoeAemeopHtomuu CAedytomeMy ceoucmey: Bah 
A1060U zeoMempuHECKOu cfiopjiiyAU {y . ip} Had S cyiu^ecmeymm o6n- 
enmu {xi . (pi} e T , i npo6ezaem I, u T-donasyeMO cfiyuKv^uoHaAbHue 
seoMempuuecKue cpopMyAU {xi,y . 6i} U3 {xi . (pi} e {y . 7/'} maKue, 



3. Set[T] KOMnaKTeH, ecAU u moAtKO ecAU (fiopMyAa T e nycmoM koh- 
meKcme T -KOMnaKmna. 

4- Set[T] /];By3HaHeH, ecAU u moAbKO ecAU (popMyAa T e nycmoM koh- 
meKcme T-noAua. 

^pyrne pesyjibTaTbi, KacaromnecH jiorHHecKoft HHTepnpeTai^HH 
TeopeTHKO-TonocHbix HHBapHaHTOB, KOTopbie 6bijiH nojiyneHbi b |2], 
cjieflyromHe: 

TeopeMa 7.3. Uycmb T — zeoMempuuecKan meopun nad cuzHamypou S, u 
nycmb Set[T] — ee KAaccu(puii,upyn)ui,u'u monoc. Tozda 

1. Set[T] 6yjieB, ecAU u moAbKO ecAU Basi ah)6ou zeoMempuuecKou (pop- 
MyAU (p{x) Had S UMeemcH zeoMempunecKasi ^opmyAa x{^) ^C''^ 
S e moM Mce caMOM KOHmeKcme maKan, nmo (p{x) A xi^) -L 

T (pix) V x(^) doKasycMU e T. 

2. Set[T] neAHemcH monocoM j\e Moprana, ecAU u moAbKO ecAU Oar aw- 
60U zeoMempuuecKou (popmyAU (p{x) Had S cymecmeytom dee cozAa- 
coeaHHue zeoMempuuecKue ^opmyAU (x) u ^2 (x) Had T, e moM ofce 
caMOM KOHmeKcme manue, nmo: 

T \-g tpi{x) V tp2{x) doKasyeMa e T, 
ipi{x) A (p{x) ± doKasycMa eT, u 

dAH AK)6ou zeoMempuuecKou cfiopMyAU xix) Had S e moM otce 
caMOM KOHmeKcme maKou, nmo x{x) x '4^2{x) doKasycMa e T, 
xix) A (p{x) \-g _L doKasycMa e T, ecAU u moAbKO ecAU x{x) -L do- 
KaaycMa e T. 

3. Set[T] UMcem flocTaTOHHO tohek, ccau u moAbKO ecAU, Kozda zeoMem- 
puuecKan ceKeenv^ufi a Had S deucmeumcAbHa e awOou Set-ModcAU 
dAH T, a doKaaycMa e T. 

3th pesyjiBTaTbi noKasbiBaroT, hto TeopeTHKO-TonocHbie HHBapHaHTbi 
KjiaccH4)Hii,Hpyiomero Tonoca reoMeTpHHecKoit TeopHH fleftcTBHTejiBHO co- 

OTBeTCTByiOT eCTeCTBeHHbIM H HHTepeCHbIM JIOrHHeCKHM CBOHCTBaM TeopHH 

'e/];HHOo6pa3Ho' flJiH JI1060H reoMeTpHHecKOH TeopHH; mbi yBH/;HM neKOToptie 

npHJIOJKeHHH 3THX HOHHTHH B CJie/];yK)UI,HX paSflejiaX CTaTBH. 
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B CBH3H C 3THM Mbl TEKJKe SaMBTHM, HTO, TaK KaK KaJKflMH TOnOC FpO- 

TeH;];HKa HMeeT CHHTaKCHHecKHft caftT onpeflejieHHH (HBjiHHCb KjiaccncJjHi^H- 
pyromHM TonocoM reoMeTpHHecKoli TeopHn), y Bcex HHBapHaHTHbix cbohctb 
HJIH KOHCTpyKII,HH Ha TOnOCaX, H, B HaCTHOCTH, y Bcex peayjiBTaTOB TeopHH 
TonocoB ecTb, no KpaftHeit Mepe b npHHii,Hne, jiorHHecKHit abohkhk; h Tax KaK 
nepenoc cbohctb h3 Tonoca b CHHTaKCHHecKHH caliT h saTeM b reoMeTpHHe- 
CKyro TeopHK) pa6oTaeT, b oGh^bm, flocTaTOHHO rjia^KO, mbi mojkbm ojKHflaTb 

flJIH GojIBHIHHCTBa HHBapHaHTOB TOHOCOB FpOTeHflHKa HOflHHTHH flfl CBOHCTB 
reOMCTpHHeCKHX TeopHH, Bbipa>KeHHbIX Ha HSBIKC reOMCTpHHeCKOH JIOTHKH. 

HanpHMep, mbi HMeeM b BH^y TeopeMy ^ejiHHH o KorepeHTHbix TOHOcax, 
KOTopaa, KaK xopomo hsbbctho, SKBHBajieHTHa KjiaccnnecKOH TeopeMe hoji- 

HOTbl flJIH KOrepeHTHOH JIOTHKH ((jaaKTHHCCKH, KaK Mbl yBHflHM B pa3flfijie 

19. 3| 3Ta SKBHBajicHTHOCTB HO/];Ha/;aeT ho/; namy oGuxym cxcMy flJiH nepenoca 

SHaHHH MeJKfly paSJIHHHblMH MaTeMaTHHeCKHMH TeopHflMH C HCHOJIbSOBaHH- 
eM TOHOCOB ). 

HTaK, (reoMeTpHHecKaa) JiorHKa flacT hsbik, na KOTopoM 66jibmaH nacTb 

TeopHH TOHOCOB (h, SHaHHT, MaTCMaTHKn) MOJKCT 6bITb HpOHTCHa H — Mbl 

HOflHepKHBacM — He TOjiBKO ccpopMi/AupoeaHa, HO H flCHCTBHTejiBHO cdenaHa. 
3to HOKasbiBaeT, hto jiorHKa b H;ejioM h reoMeTpHHecKaa jiorHKa b nacTHOCTH 
MoryT 6biTb c]3yH/];aMeHTajibHbiMH HHCTpyMCHTaMH fljia pemeHHH orpoMHO- 
ro MHoroo6pa3HH MaTCMaTHHecKHX Hpo6jieM. B cboch pa6oTe CHeH,HajiHCTbi 
no TeopHH MOflejieli y>Ke npofleMoncTpHpoBajin (JjynflaMenTajibnoe Bosfleli- 
CTBHe, KOTopoe jiornnecKHe HccjieflOBanna MoryT OKasaTb na KjiaccnnecKyro 
MaTeMaTHKy; mbi BepnM, hto 3Ta nosHTHBHaa TeHfleHu;HH 6yfleT npoflojiJKaTb- 
CH B 6yflyHi,eM n 5yfleT snanHTejibno o6oraHi,eHa KOHTaKTOM c TeopcTHKO- 
TonocHoit MeTO/];ojiorHeH. 

8 TeopeMa ^yajibHOCTH 

B 3TOM pasflejie mbi o6cyjKflaeM BajKHOCTb hohhthh nodmonoca fljiH reo- 

MeTpHHeCKOH JIOrHKH H MaTeMaTHKH B U;ejIOM; KaK Mbl yBHflHM HHJKe, 3TO 

TeopeTHKO-TOHOCHbiH HHBapHaHT, KOTopbiH Be/;eT ce6H oco6eHHO xopomo HO 
OTHomeHHK) K caHTaM; /^eficTBHTejibHO, HO/;TOHOcbi TOHOca Sh(C, J) GneK- 

THBHO COOTHOCHTCH C TOHOJIOrHHMH FpOTeHflHKa Ha C, KOTOpbie COflepJKaT J. 
3tO HOSBOJIHeT HaM HJIOflOTBOpHO HpHMeHHTb HaHiy c]3HJIOCo4)HK) 'tOHOCM 
KaK MOCTbl' B KOHTCKCTe HOflTOHOCOB. 

B [2] flOKasana meopeMa dyaAbHocmu, CBH3biBaK)H;aH HO/;TOHOcbi KjiaccH- 
4)HH,HpyK)Hi,ero TOHOca reoMCTpHHecKOH Teopnn T h reoMCTpHHecKHe 'nacT- 
Hbie' fljiH T. 

ripejKfle HBM ccJjopMyjiHpoBaTb TeopeMy, naM nyjKHO bbbcth napy 
OHpeflejieHHH. 

Onpe^ejieHHe 8.1. ITycTb T — reoMCTpHHecKaa Teopna nafl cnrnaTypoH 
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S. HacniHoe p^jia T — 3to reoMeTpHHecKaa Teopna T' na/; S TaKaa, hto 
KajKflaa aKCHOMa fljiH T flOKasyeMa b T'. 

Onpe^ejieHHe 8.2. HycTb T h T' — reoMeTpHHecKHe TeopHH na/; cnr- 
HaTypoit S. Mbi roBopHM, hto T h T' cuHmaKcuuecKU 3KeueaAeHmHU, h 
rmineM T =s T', ecjiH fljia jik)6oh reoMeTpHHecKoft ceKBeHii;HH a nafl S HMeeT 
MecTO yTBepjKfleHHe: a flOKasyeMa b T, ecjiH h tojibko ecjiH a pflKasyeua b T'. 

TeopeMa 8.3. Uycmb T — zeoMempuuecKaH meopusi Had cmHamypou S. 
Tosda coomeemcmeue, nepeeodnuji^ee uacmHoe Bah T e ezo KAaccu^wnupyto- 
muu monoc, onpedeAnem 6ueK'nuK) MCMcdy KAaccaMU =s-3KeueajieHmHocmu 
uacmHux d/iH T u nodmonocaMU KAaccucfiuVjUpymineso monoca Set[T] dnn T. 

BneKi^HH, saflaBaeMaa TeopeMoit, ecTecTBeHHa b cjieflyioni;eM CMbicjie. Ec- 
jiH i J- : Set [T] — noflTonoc p^jis Set [T] , OTBenaromHlt nacTHOMy T' fljiH 

T nocpeflCTBOM TeopeMbi flyajiBHOCTH, HMeeTCH KOMMyTaTHBHaa (c tohho- 
CTBK) flfl ecTecTBeHHoro H30Mop4)H3Ma) flHarpaMMa b CAT (r^e i — one- 
BHflHoe BKjiroHeHHe) 

T'-mod(£') ^ ^ Geom(6', T) 

i ijrO— 

T-mod(£:) Geom(^:, Set[T]) 

ecTecTBeHHO b G *BTop. 

SaMBTHM, HTO HeMefljieHHbiM cjieflCTBHeM TeopeMbi flyajiBHOCTH HBjiaeTca 
TOT 4)aKT, HTO flBe reoMeTpHHecKHe TeopHH na/i, o^hoh h toh JKe CHrHaTypoii 
HMeroT SKBHBajieHTHbie KjiaccH4)HU,HpyK)ni,He tohocbi, ecjiH h tojibko ecjiH 

OHH CHHTaKCHHeCKH 3KBHBajieHTHbI. 

B |2] flaHbi flBa pasjiHHHbix /;oKa3aTejibCTBa 3toh TeopeMbi: oflHO ohh- 
paeTCH Ha Teopnio KjiaccH4)Hii;HpyioH;HX tohocob, flpyroe ocHOBano na hh- 
TepHpeTaii;HH hohhthh tohojiothh FpoTeHflHKa c homoh^bio Teopnn flOKasa- 
TejibCTB (hto mbi o6cyfliiM niiJKe). KaK 6bi to hh 6biJio, o6a apryMenTa cyme- 
CTBeHHO HcnojibsyiOT CHHTaKciiHecKoe npeflCTaBjieHHe Kjiacciicjaimiipyiomero 
Tonoca flJiH T KaK KaTeroproi nyHKOB na reoMeTpHHecKOM ciiHTaKciiHecKOM 
caHTe fljiH T. TaKiiM o6pa30M, 3tii pesyjibTaTbi noflna/];aioT no/; o6cyjK/];aB- 
niyiocH B 17.11 o6ui,yio cxeMy nepecJjopMyjmpoBaHiiH TeopeTiiKO-TonocHbix iih- 
BapHaHTOB KjiaccHcjaimiipyiomero Tonoca Teopiiii T b TepMiinax jiomHecKiix 
CBOHCTB HjiH KOHCTpyKii;iiH Ha T c HOMOH];bio HpoHycKaHHH Hepes reoMeTpH- 

HeCKHH CHHTaKCHHeCKHH CaHT flJIH T. 

TeopeMa flyajiBHOCTH peajiHsyeT yHHcJ^HKai^Hio Teopnn sjieMenTapnbix 
TonocoB c reoMeTpnnecKoii jiornKon, nponycKaa ee nepes Teopnio toho- 
cob FpoTenflnKa. ^encTBHTejibno, TeopeMa nosBOjiaeT naM nnTepnpeTnpo- 
BaTb Mnorne Konn,enn,nn Teopnn sjieMenTapnbix tohocob, KOTopaa npnMe- 
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HHeTCH K pemeTKe noflTonocoB flaHHoro Tonoca na ypoBHe reoMeTpHHe- 
CKHX Teopnit. 3th noHSTHH BKjiioHaiOT, HanpHMep, CTpyKTypy KoreltTHHro- 
BOH ajire6pbi na pemeTKe noflTonocoB /;aHHoro Tonoca, OTKpbiTbie, saMKHy- 
Tbie, KBa3H3aMKHyTbie noflTonocbi, c]3aKTopH3aii;HK) njioTHOCTb-saMKHyTOCTb 
(dense-closed factorization) reoMeTpHHecKoro BjiojKeHHH, KorepeHTHbie nofl- 
Tonocbi, noflTonocbi c flocTaTOHHbiM KOJinnecTBOM ToneK, cjaaKTopHsai^HK) 
cropT.eKLi;HH-BjiojKeHHe (surjection-inclusion factorization) reoMeTpHHecKoro 
Mop4)H3Ma, CKCjieTHbie BjiojKeHHH, aTOMbi B pemeTKe noflTonocoB flannoro 
Tonoca, 6yAeaHU3aiJ,um h deMopzaHU3a%UK) Tonoca. 3aMeHaTejibHbili cJaaKT: 
peayjibTHpyromne noHHTHa h pesyjibTaTbi b reoMeTpHHecKoft jiorHKe npefl- 

CTaBJIHKJT SaMeTHblH JIOrHHeCKHH HHTepeC. HnJKe MBI paCCMOTpHM HeKOTO- 
pbie H3 HHX. 

Bo-nepBbix, mbi otmcthm, hto TeopcMa flyajiBHOCTH hmcct sjieraHTHyro 
HHTepnpeTaii;HK) b Teopan flOKaaaTejibCTB. HtoGbi onncaTb ee, mbi cnanajia 

flOJIJKHbl SaMeTHTb, HTO nOHHTHe TOnOJIOTHH FpOTeHflHKa Ha C eCTeCTBeHHO 
HO/;HHMaeTCH J\0 aGcTpaKTHOit 'cHCTCMBI flOKasaTCJIbCTB'. KoHKpeTHO, flJIH 

flaHHoro Ha6opa A pemeT na flaHHoli KaTeropHH C mbi mojkcm onpeflejiHTb 
CHCTeMy flOKasaTCjibCTB cjieflyK)m,HM o6pa30M: aKCHOMbi pflsi — 3to 
pemeTa b A BMecTe co BceMH MaKCHMajibHbiMH pemeTaMH, Tor^a KaK npa- 
BHjia BbiBOfla fljiH Tq" — 3TO TeopeTHKO-/];oKa3aTejibHbie Bepcnn xopomo h3- 
BecTbix aKCHOM fljiH Tonojiornli FpoTeHflHKa, T.e. npaBHjia: 
UpaeuAO ycmouHueocmu: 

R 

nm 

Sflecb R — npoH3BojibHoe pemeTo na o6T.eKTe c b C, / — npoH3BOJibHaH 
cTpejiKa B C c Koo6jiacTbK) c. 
UpaeuAO mpaH3umueHocmu: 

Z {r{R) \f€Z} 
R 

Sflecb R a Z — pemeTa b C na flannoM oGt-cktc as C. 

B 3THX TepMHHax TeopeMa flyajibHOCTH flacT fljiH JiroGoli reoMCTpHHecKoii 
TeopHH T HeKyK) pa3HOBHflHOCTb meopemuKO-doKasameAbHou aKeueaAenm- 
Hocmu MejKfly Tpa^Hi^HOHHoli CHCTeMolt /];oKa3aTejibCTB reoMeTpHHecKoli jio- 
THKH c /;o6aBJieHHeM aKCHOM H3 T H CHCTeMoft 7^, rfle C — reoMCTpHHecKaH 
CHHTaKCHHecKaa KaTeropHH Cj Teopnn T, ^ — Ha6op pemcT b CHHTaKCHHe- 
CKOH TonojiorHH Jj fljiH T. B HacTHOCTH, c KajKflOH reoMeTpHHecKoit ceKBen- 
ri;HeH nafl CHrnaTypoft flJiH T mojkho accori;HHpoBaTb pemeTO b KaTeropHH C 

— H Hao6opOT — TaKHM CHOC060M, HTO 3TH flBa COHOCTaBjreHHH eCTeCTBeHHbl 
HO OTHOmeHHIO K HOHHTHHM /;OKa3yeMOCTH flByX CHCTCM flOKa3aTejrbCTB H 

o6paTHbi flpyr flpyry c TonnocTbio flo flOKa3yeMOCTH. 'SaMKHyTbie' Teopnn 
nepBOH CHCTCMbi flOKa3aTejrbCTB MoryT 6brTb hcho OTOJKflecTBjrenbi c Kjrac- 
caMH =5-3KBHBajreHTHocTH HacTHbDc fljTH T, TOTfla KaK '3aMKHyTbie' Teopnn 
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BTOpOH CHCTeMM flOKasaTejIbCTB HBJIHK)TCH TOnOJIOrHHMH FpoTeHflnKa Ha Ct, 

KOTopbie coflepjKaT Jf (sa /];onojiHHTejibHbiMH fleTajiHMH mbi HanpaBjiaeM 
HHTaTejiH K |2], rjiaBa 2). 

HoXOJKHe SKBHBajieHTHOCTH MCJKfly KJiaCCHHeCKHMH CHCTeMaMH flflKasa- 
TejIbCTB reOMeTpHHeCKOH JIOPHKH H CHCTeMaMH, aCCOII,HHpOBaHHi.IMH C TO- 

nojiorHHMH FpoTeHflHKa, BOSHHKaioT B KOHTeKCTe Teopnii npeflnyHKOBO- 
ro THna. (PaKTHHecKH, ecjiH T — Teopna npeflnyHKOBoro Tnna, to Teope- 
Ma flyajiBHOCTH noflHHMaeTCH flo 6HeKii,HH MejKfly nacTHbiMH (hx Kjiacca- 

MH =3-3KBHBaJieHTHOCTH) flJIH T H TOnOJIOrHHMH FpOTeHflHKa J Ha KaTe- 

ropHH, o6paTHOH K KaTeropHH f.p.T-mod(Set) KoneHHo npeflCTaBHMbix T- 
MOflejieft. OKasbiBaeTCH, hto 3Ta GaeKu^nsi MOJKeT 6biTb cflejiana b TeopeTHKO- 

flOKasaTejIBHOit SKBHBajieHTHOCTH CnOCo6oM, nOXOJKHM Ha BbimeOHHCaHHblH. 

3tot 4)aKT HMeeT BajKHbie HocjieflCTBHH; nanpHMep, h3 nero cjie^yeT, hto 
jiio6oe HacTHoe TeopHH npeflnyHKOBoro THna T HMeeT Hpe^cTaBjieHHe naji 
CBoeft CHTHaTypoH, B KOTopoM Bce aKCHOMbi HMeroT BHfl (j) \-g \/ (3yi)6i, rfle 

fljiH jiio6oro is/ 6i{yi,x) — T-flOKasyeMO c]3yHKH,HOHajibHaH cjaopMyjia h3 
{yl . tp} B {x . (j)}, H <j){x), ip{yi) — 4)opMyjibi, KOTopbie npeflCTaBjiHioT T- 
MOflejib. 

3th 'TeopeTHKO-flOKasaTejiBHbie SKBHBajieHTHOCTn' TaK>Ke oneHb Hojies- 

Hbl Ha HpaKTHKe, HOTOMy HTO OHH H03B0JIHK)T pa6oTaTb C TOHOJIOrHHMH FpO- 
TeHflHKa B HOpHflKe HOJiyHeHHH aKCHOMaTH3aH;HH reoMeTpHHecKHX TeopHH 
HJIH CHHTaKCHHeCKHX pesyjIBTaTOB O HHX, H TOHOJIOTHH FpOTeH/];HKa HMe- 
TOT BO MHOTHX KOHTeKCTaX 3aMeHaTeJIi.HOe 'BblHHCJIHTejIBHOe HpeHMyHi,ecTBo' 

Ha/; KjiaccHHecKHMH CHCTeMaMH flOKaaaTejibCTB. HanpHMep, HMeeTCH HOJiea- 
Haa 4)opMyjia fljia tohojiothh FpoTen^HKa, oGpasoBaHHolt saflannbiM ceMelt- 
CTBOM pemeT (sto, nanpHMep, 6bijio ncnojibsoBano b [2] fljia ycTanoBjieRHJi 
TeopeMbi flfiflyKu^aa fl^Jia reoMeTpnnecKOH jiothkh) h fljia onepan^nn FeftTHH- 
ra MejKfly TonojiorHHMH FpoTen^HKa (cm. b |2] rjiaBy 3, coflepjKan^yro Bce 
3TH pesyjiBTaTbi) . HpHjio^Kenne 3Toro flHCKypca k BbinHCjiennio (TeopeTHKO- 
pemeTOHHoro) nepeceHenHH reoMeTpHHecKHx TeopHH 6biJio ^ano b [2], r^e 
ecTecTBennaa aKCHOMaTH3an;Ha nepecenenHH Teopnn jioKajibnbix Kojien; n 
nnTerpajibnbix oGjiacTen flocTnraeTCH BbinncjienneM nepecenenna cooTBeT- 
CTByK)n];HX Tonojiornn FpoTenflHKa na KaTeropnn, o6paTnoH k KaTeropnn ko- 
nenno npeflCTaBjiennbix KOMMyTaTHBntix KOJien; c eflHnHn;eH (saMeTHM, hto 
3TOT BHfl saflan aKCHOMaTn3an,nn, Boo6n];e roBopa, flajieK ot TpHBnajibno- 
cth). (PaKTHnecKH stot npnMep npe/;cTaBJiHeT co6oh npnjiojKenne nanien 
4)njioco4)HH 'Tonocbi KaK moctbi', onncannoit b paa^ejie |6l /^encTBHTejibno, 
B 3TOM cjiynae nnBapnanT ecTb nepecenenne flByx noflTonocoB, KOTopbie c 
TOHKn spenna cnnTaKcnnecKoro canTa Teopnn M KOMMyTaTnBnbix KOjien, c 
eflnnnn^en cocTaBjiaroT nepecenenne flByx nacTntix Teopnn M, Tor/;a KaK c 
TOHKn spenna TpnBnajibnoro canTa Kjiaccn4)nu;npyK)n;ero Tonoca fljia M (Ka- 
Teropna TZ, o6paTnaH KaTeropnn Konenno npeflCTaBjienntix KOjien,, ocnan^en- 
nbix TpnBnajibnoH Tonojiornen FpoTen^nKa) 3tot nnBapnanT cooTBeTCTByeT 
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nepeceneHHio accoii;HHpoBaHHbix Tonojiornli FpoTeHflMKa na KaTeropHH TZ. 

HpoflojiJKHM onncMBaTb flpyrne npHjioJKeHHH TeopeMbi flyajibHOCTH. Hs 
TeopeMM cjieflyeT, hto Ha6op (KjiaccoB =s-3KBHBajieHTHOCTH) reoMeTpHHe- 
CKHX TeopHH Hafl flaHHOH CHrnaTypoH HMeeT CTpyKTypy ajire6pbi FeftTHHra 
no OTHomeHHK) k ecTecTBeHHOMy ynopHflOHHBaHHio TeopHH, HMeiomeMy bh/i; 
'T' < T", ecjiH H TOJibKo ecjiH Bce aKCHOMbi hs T' flOKasyeMbi b T'". TaKJKe 
B03M05KHO BbiBecTH H3 TeopeMbi HBHbie OHHcaHHH peHieTKH H onepau;HH FeH- 

THHra Ha reOMCTpHneCKHX TeopHHX (cm. |2]), HCHOJIbSyH HBHbie OHHCaHHH 

onepai^HH FeiiTHHra na TonojiorHHX FpoTenflHKa. 3to ppyraa HJijiK)CTpau;HH 
Toro cjaaKTa, hto pa6oTa c TOHOJiorHHMH FpoTen^HKa mojkbt Gbitb jierne, 
HeM apryMeHTau;HH b KjiaccHHecKolt CHCTeMe flOKasaTejibCTB reoMeTpHHecKoli 
jiophkh; fleftcTBHTejiBHO, 6bijio 6bi BecbMa 3aTpy/];HHTejibHO flocTHrnyTb 3thx 
xapaKTepH3an,HH cpeflCTBaMH TpaflHu;HOHHbix jiorHHecKHX MeTOflOB. 

B CBeTe Toro 4)aKTa, hto HOHSTHe HOflTOHOca ecTb TeopeTHKO-TonocHbiH 
HHBapnaHT, TeopeMa flyajibHOCTH HOBBOjiaeT naM jierKO HepenocHTb hh- 
4)opMau;Hio Me^Kflj nacTHbiMH reoMCTpHHecKHX Teopnii, KjiaccH4)Hu;Hpye- 
MblX OflHHM H TeM JKC TOHOCOM. HaHpHMCp, paCCMOTpHM cjieflyK)uj,yio 3a- 

/i,aHy. HycTb Ti h T2 — flbe reoMeTpHHecKHe Teopnn, cHa6jKeHHbie MopHTa- 

3KBHBajieHTHOCTbIO MBJKfly HHMH; BepHO JIH, HTO flJIH jiK)6oro HacTHoro §1 

fljiH Ti cymecTByeT nacTHoe §2 flJi^ "^2 TaKoe, hto MopHTa-SKBHBajieHTHOCTb 

MCJKfly Ti H T2 OrpaHHHHBaeTCH flO MopHTa-aKBHBaJieHTHOCTH MCJKfly §1 H 

S2? TeopeMa flyajibHOCTH p,aeT npHMoft nojioJKHTejibHbiit otbct na 3tot bo- 
npoc. /],eHCTBHTejibHO, noflTonocbi KjiaccncJjHi^Hpyiomero Tonoca fljia Ti no 
TeopeMe flyajibnocTH cooTBeTCTByroT, c oflnon CToponbi, nacTnbiM fljra Ti, a 
c flpyroH CToponbi, nocKOJibKy KjiaccH4)HLi;Hpyion];HH Tonoc flJiH Ti SKBHBa- 
jienTen KjiaccH4)Hn,Hpyion;eMy Tonocy fljiH T2, nacTHbiM fljiH T2. Otmcthm 
pojib KjiaccH4)Hu;Hpyion;ero Tonoca KaK MOCTa (r^e nnbapnanTOM b flannoM 
cjiynae HBjiaeTca nonHTne no^Tonoca, n flBa pa3jiHnnbix canTa onpe^ejie- 
nna KjiaccH4)HLi;Hpyioni,ero Tonoca hbjihiotch reoMeTpnnecKHMH cnnTaKcn- 
HecKHMH caliTaMH 3THX flByx Teopnii). HonHManne, npnBnecennoe TeopeMon 
flyajibnocTn b 3tot KonTeKCT, ne HBjiaeTCH tojibko TeopeTnnecKnM; KaK mbi 
yjKe 3aMeTnjin, 6neKn;nH MejK^y nacTntiMn n noflTonocaMn nacTO MOJKeT 
ncnojib30BaTbCH fljiH nojiynenna HBnbix aKcnoMaTn3an,nH fljiH reoMeTpnne- 
CKHX Teopnn; b nacTnocTn, HBnaa aKcnoMaTn3au,nH p^jia §2 nannnaeTCH c 
aKcnoMaTn3au,nn fljia §1. 

BepneMCH Tenept k 4>yHflaMenTajibnoH pojin TeopeMbi flyajibnocTn b bo- 
npoce B03MOJKnocTn nepenoca Konu;enu;nH n pe3yjibTaTOB n3 sjieMenTapnon 
Teopnn TonocoB b reoMeTpnnecKyro jiornKy. 

OTKpbiTbie (cooTBeTCTBenno, 3aMKnyTbie) no^Tonocbi no ^yajibnocTn 
cooTBeTCTByroT nacTnbiM, nojiynaeMbiM flo6aBjienneM ceKBenu;nH Bn^a 
T hp (/) (cooTBeTCTBenno, _L), r^e (p — reoMeTpnnecKoe Bi.icKa3biBanne 

nafl cnrnaTypoH Teopnn, n 4)aKTopn3au;nH CK)pT.eKu;nH-BKjiK)nenne reoMeT- 
pnnecKoro Mop4)n3Ma nMeeT cjie/;yK)ni,yK) ecTecTBennyro ceManTnnecKyro 
nnTepnpeTan,nK) . 
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TeopeMa 8.4. nycmt T — zeoMempunecKan meopun Had cusHamypou T,, 
f : —?■ S — zeoMempuuecKuu Mopcf)U3M e KAaccucfiuv^upymmuu monoc 8 
djisi T, coomeemcmeymm^uu T-Modenu M e T, kuk eume. Tozda monoc 8' 
e (paKmopu3av,uu crop'seKi^ufi-eKAtoHeHue T ^ 8' ^ 8 Bah f coomeem- 
cmeyem no meoptMe dyaAbuocmu uacmHOMy Th{M) dnn T, cocmoHW,eMy 
U3 ecex geoMempuuecKux ceKeeHii^uu a Had S, Komopue UMemmcn e M . 

B HaCTHOCTH, HHTepeCHMM TeopeTHKO-TOnOCHMM HHBapHaHTOM, KOTOpMH 

nocpeflCTBOM TeopeMti flyajibHOCTH npHBOflHT k BajKHbiM rjiy6oKHM pesyjib- 
TaTaM B reoMeTpHHecKOH TeopHH, HBjiaeTCH 6yAeaHU3av,UH Tonoca, T.e. nofl- 
Tonoc -1-1 -nyHKOB. J\jiii flaHHoli reoMeTpHHecKoli TeopHH T nasoBeM nacTHoe 
fljiH T, cooTBeTCTByK)ni,ee ho TeopeMe flyajiBHOCTH 6yjieaHH3aH;HH KjiaccHcJjH- 
HjipyioH];ero Tonoca flJiH T, 6yAeaHU3av,ueu T. 

CjieflyioH^HH pesyjiBTaT ([2], TeopeMa 6.4.7) flaeT HBHyio aKCHOMaTHsa- 
rpiio fljia 6yjieaHH3aH,HH reoMeTpHHecKoli Teopnn. 

TeopeMa 8.5. Uycmb T — zeoMempuHecKan meopun Had cuzHamypou 
S. Tozda 6yAeaHU3anuM T — amo meopuR, noAyueHHan do6aeAeHueM k 
aKcuoMttM U3 T ecex zeoMcmpunecKux ceKeeHV,uu euda T (t){x), zde (j){x) 
— zeoMempuHCCKan cfiopMyAa Had S maKan, umo dAH ak)6ou zeoMcmpu- 
uecKou (popMyAU xi^) '^'^^ ^ '"■3 doKa3yeMocmu A x -L e T CAcdyem 
doKa3yeMocmb x^x e T. 

B cjiynae BajKHbix MaTeMaTHHecKHX Teopnii 6yjieaHH3aH,HH nacTO npHBO- 

flHT K HHTepeCHbIM HaCTHblM. HaHpHMep, 6yjieaHH3aH,HH TeopHH JIHHeHHblX 

HopHflKOB (linear orders) — 3to Teopna hjiothbix jiHHeliHbix uopap^KOB 6e3 
KOHeHHbix TOHeK (endpoints) , 6yjieaHH3au;HH Teopnn 6yjieBbix ajire6p — 3to 
TeopHH 6e3aTOMHbix (atomless) 6yjieBbix ajire6p (cm. rjiaBy 9 h3 |2]), 6y- 
jieaHH3aH,HH (KorepeHTHoft) TeopHH nojieft — 3to (reoMeTpHnecKaa) Teopna 
ajire6paHHecKH 3aMKHyTbix HOJieft KoneHHoft xapaKTepncTHKH, b KOToptix 
KajKflbiH BjieMeHT HBjiaeTCH ajire6paHHecKHM nafl HepBHHHbiM HOjieM (cm. 
[1]). Bojiee Toro, npn HOflxoflan^HX HpeflHOjiojKCHHHX ohh aKCHOMaTH3Hpy- 
K)T cjia6o oflflopoflflbie Mo^ejin b cmbicjic KjiaccnnecKOH Teopnn Mop^ejiea (cm. 
HHJKe pa3flejibi 19.11 n 19. 2p . 

^pyroH TeopeTHKO-TonocHbiit HHBapnaHT, KOTopbift, KaK yjKe /];oKa3aHO, 
yMecTen b KjiaccHnecKoli MaTeMaTHKe, — 3to deMopzaHU3av,UH Tonoca. 3tot 
HHBapnaHT 6biji BBe^en b |2], r^e 6bijio noKa3aHO, hto KajKflbin ajicMen- 
TapHbiit Tonoc hmcct HaH6ojibmHH hjiothbih ho/;tohoc, y/];oBJieTBopHioH;HH 
3aKOHy j\e Moprana; b btom jkc kohtckctc Ha3BaHHe deMopzaHU3av,UH 6bijio 
HCH0jib30BaH0 fl^jisi o6o3HaHeHHH 3Toro HOflTOHOca. B rjiaBe 6 h3 |2] 6bijia 
HOJiynena HBHaa aKCHOMaTH3au;HH fljiH nacTHoro reoMCTpHHecKOH Teopnn, 
cooTBeTCTByK)Hi,ero — no TeopeMe flyajibnocTH — fleMopraHH3au,HH Kjiaccn- 
4)nu,npyioni,ero Tonoca 3toh Teopnn, a b [3] aBTopbi flOKa3ajin, hto flCMopra- 
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HHsai^HH (KorepeHTHolt) TeopHH nojieli ecTb reoMeTpHHecKaa Teopna nojieft 
KOHeHHolt xapaKTepncTHKH, b KOTopbix KaacflbiH 3jieMeHT ajire6paHHeH naji 
nepBHHHMM nojieM. 

^aHHbie flBa npHMepa noKasbiBaroT, hto 3th MOTHBHpyeMbie jiorHHecKH 

HHBapHaHTbl TOnOCOB HMeiOT HHTepeCHbie npOHBJieHHH BO MHOJKeCTBe MaTe- 
MaTHHeCKHX KOHTeKCTOB; TO, HTO OHH npHBOflHT K BaJKHbIM MaTeMaTHHeCKHM 
TeopHHM, HBJIHeTCH HCHbIM CBHfleTejIbCTBOM HX II,eHTpajIbHOH pOJIH B MaTB- 

MaTHKe. 

9 IlpHMepbi 

B 3TOM pa3flejie mbi o6cyjKflaeM flajiBHeftniHe npHMepbi h3 |2] , HjijiiocTpHpy- 
ion],He npHMeneHHe Haineft 4)hjioco4)hh 'tohocbi KaK moctbi'. 

9.1 TeopHH npe^nyHKOBoro THna 

TeopHH HMeeT npednyuKoeuu mun, ecjiH sto reoMeTpHHecKaa Teopna, 
KjiaccH4)Hi;HpyK)iii,Hli Tonoc KOTopoli aKBHBajieHTen npe^nyHKOBOMy Tono- 
cy. ^pyrHMH cjioBaMH, reoMeTpHHecKaa Teopna HMeeT npeflnyHKOBbili thh, 

eCJIH H TOJIBKO eCJIH OHa MopHTa-3KBHBajieHTHa TeopHH HJIOCKHX 4)yHKTOpOB 

Ha MajioH KaTeropHH C. Kjiacc TeopHH npeflnyHKOBoro THna HHTepecen ho 
MHOTHM npHHHHaM. OflHa Ba>KHaH KOHu;enTyajit>HaH npHHHHa coctoht b tom, 
HTO jiK)6aH Majiaa KaTeropna C MOJKeT paccMaTpHBaTbCH — c tohhoctbk) pfl 
HOHOjiHeHHH KoHiH (Cauchy-completioii) — KaK KaTeropna f.p.T-mod(Set) 
(npeflCTaBjieHHit KjiaccoB h30mop4)H3mob) Konenno HpeflCTaBHMbix MOflejieli 
TeopHH HpeflHyHKOBoro THHa T (B03bMeM B KanecTBe T Teopnro hjiockhx 
4)yHKTopoB Ha C); KaK cjieflCTBHe, jik)6oh tohoc FpoTeHflHKa HMeeT bh/; (c 

TOHHOCTBK) flfl 3KBHBajieHTHOCTH) Sh(f.p.T-mod(Set)°P , J) flJIH HeKOTOpOH 

TeopHH HpeflHyHKOBoro THHa T. /],pyraH npHnnna b tom, hto 3tot Kjiacc 
TeopHH coflepjKHT Bce fleKapTOBbi, H B HacTHOCTH Bce KOHeHHO ajire6paHHe- 
CKHe TeopHH, a TaK>Ke mhoto ppyrax HHTepecHbix MaTeMaTHHecKHX Teopnlt 
(nanpHMep, Teopna jiHHeHHbix Hopa^KOB, cm. [6] h |5], h reoMeTpHHecKaa 

TeopHH KOHeHHblX MHOJKeCTB, CM. 

KjiaccH4)HH,Hpyroni,HH tohoc Teopnn npeflnyHKOBoro THHa T Bcer^a 3a- 
flaeTCH KaTeropnefi cJjyHKTopoB [f.p.T-mod(Set), Set], r^e f.p.T-mod(Set) 
— KaTeropHH kohchho npeflCTaBHMbix MOflejieft fljiH T (cm. |2], rjiaBa 4). 
CjieflOBaTejiBHO, ho TeopeMe flyajiBHOCTH nacTHbie fljiH T Ghbkthbho co- 
OTBeTCTByroT TOHOJiorHHM FpoTeHflHKa Ha KaTeropHH, o6paTHOH KaTeropnn 
f.p.T-mod(Set); mbi 5yfleM ccbijiaTbCH na tohojiothk) rpoTeH/;HKa, cootbbt- 
CTByK)Hi,yK) HacTHOMy T', KaK Ha tohojiothk) FpoTeHflHKa, accov^uupoean- 
Hym c T'. 3to ecTecTBenno hphbo^ht k cjie^yron^eMy Bonpocy: MoryT jih 
MOflejiH HacTHoro T' fljiH T (b jik)6om TOHOce FpoTeHflHKa) cpe^H MOflejieii 
fljiH T 6biTb xapaKTepH3yeMbi HeHocpeflCTBCHHO b TepMHHax accou,HHpoBaH- 

HOH TOHOJIOTHH FpOTeHflHKa? nOJIOJKHTejIBHBIH OTBCT Ha 3TOT BOHpOC flaH 
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B [2], rjiasa 4; a HMeHHO, BBefleno noHHTHe J-odnopodHou Mo^ejiH TeopHH 
npe^nyHKOBoro THna T b Tonoce FpoTeHflMKa (flJia TonojiorHH FpoTeHflH- 
Ka J Ha f.p.T-mod(Set)°P) h noKasano, hto b Ka>KflOM Tonoce FpoTeHflH- 
Ka MOflejiH HacTHoro T' fljiH T — 3to b tohhocth J-oflHopo^Hbie MO/;ejiH, 
r^e J — TonojiorHH FpoTeHflMKa, accoii,HHpoBaHHaH c T'. Ecjih KaTeropHH 
f.p.T-mod(Set)°P yflOBjieTBopaeT npaBOMy ycjioBHio Opa, h Jat — aTOMHaa 
TonojiorHH Ha Heft, to HOHHTHe Jat-offaopopfioA MOflejiH CHeu;HajiH3HpyeTC5i b 

Set HOHHTHeM (cjia6o) OflHOpOflHOft MOflejIH B KJiaCCHHeCKOft TeopHH MOflejieft 

(cm. pasjeji . 

HccjieflOBaHHe Kjiacca Teopnft npeflnyHKOBoro THna ^ajio aBTopy pa- 
6oTbi |2] HpeKpacHyio bosmojkhoctb npoTecTHpoBaTb MeTOflojiornn, ocho- 
BaHHbie Ha ee tohkc apeHHH 'tohocbi kslk moctbi', OHHcannoft Bbime. ^eft- 

CTBHTejIBHO, HOHHTHe TCOpHH HpeflHyHKOBOTO THHa aBTOMaTHHCCKH H0/;HH- 

MaeTca flo MopHTa-3KBHBajieHTHOCTH; a hmbhho, ecjiH T — Teopna npe/;- 
nyHKOBoro THHa, to mbi HMeeM MopHTa-SKBHBajieHTHOCTb MeyKflj T h Teo- 
pneft HJiocKHX cjayHKTopoB na KaTeropHH f.p.T-mod(Set)°P. B TeopeTHKO- 

TOHOCHblX TepMHHaX Mbl HMeCM SKBHBaJieHTHOCTb TOHOCOB FpoTeH/;HKa 

Sh(CT, Jt) — [f-P-T-mod(Set), Set]. JXsa caftTa oHpeflejieHHH ^jih stoto 
KjiaccH4)HH;HpyK)Hi;ero TOHOca 'flocTaTOHHO pasjiHHHbi' fljiH neTpHBHajiBHO- 
ro Hepenoca HH4)opMaH;HH ot oflHoro k flpyroMy, flocTHJKHMoro c hchojib- 
30BaHHeM Hamnx MeTO/;oB. <I)aKTHHecKH b [2] HOJiyneno mhoto peayjibTa- 
TOB TaKoro THHa, KyjibMHHaH;HH — TeopeTHKO-TOHOCHaa HHTepnpeTau;Ha koh- 
CTpyKH;HH Q^pecce b Teopnn Mo^ejieft (cm. pasjeji [9^ . Ceftnac mbi KopoTKO 

paCCMOTpHM HeKOTOpbie H3 HHX, HTo6bI HOKaSaTB, KaK OHH BOSHHKaiOT H3 

HpHMeneHHH namnx hphhh;hhob. 

Mbl yjKe o6cyjK/;ajiH HCHOjibsoBaHHe flBoftnoro npeflCTaBjieHHS 

Sh(CT, Jt) =^ [f.p.T-mod(Set),Set] 

KjiaccH4)HH,HpyioH;ero TOHOca fljiH T c i^ejibK) aKCHOMaTH3aH;HH nacTHbix 

Cjie/;yK)H;Hft pesyjibTaT flacT cbhsb MCJKfly CHHTaKcnnecKHMH CBoftcTBa- 

MH HaCTHOrO T' flJIH T H 'TOHOJIOTHHeCKHMH' CBOftCTBaMH aCCOH,HHpOBaHHOft 

TOHOjioTHH FpoTeHflHKa J hsl f.p.T-mod(Set)°P . 

TeopeMa 9.1. Ilycmb T — meopun npednyuKoeozo muna Had cuzHamypou 
S, T' — Hacmnoe dAR T c accoii^uupoeaHHoil monoAozueu FpomeHduKa J 
Ha f.p.T-'mod{Set)°P , u (j){x) — zeoMempuuecKan ^opMyAa Had Y,, Komopan 
npedcmaeAHem T-ModcAb M . Tozda 

(i) (f>{x) T-HeceoduMa; e uacmHocmu, (f>{x) T-donasyeMO SKeueaAenmHa 
pegyAHpHou cfiopMyAe; 

(a) ecAU caum {f.p.T-mod{Set)°'P , J) AOKaAbHO censeH (nanpuMep, ecAU 
f.p.T-'mod{Set)°^ ydoeAemeopsiem npaeojviy ycAoeum Opa u Kaofcdoe 
J -HaKpueammee pememo Henycmo), mo (j){x) T' -nepasAOMCUMa; 



36 



(Hi) ecAU (/.p.T-mo(i(Set)°'' ydoeAemeopHem npaeoMy ycjioeum Opa u J — 
amoMHaH monoAozun na {f.p.T-mod{Set)°P , mo (j){x) T'-noAua; 

(iv) ecAU Kaoicdoe J -HaKpueamm^ee pememo na M codepofcum 
J -HaKpuemoinee pememo, nopoMcdeHHoe KoneuHUM ceMeucmeoM 
Mop(f)U3Moe, mo (j){x) T' -KOMnanmna. 

^OKasaTejibCTBO sthx peayjibTaTOB coctoht b nepenoce (cbohctb) neKoe- 
ro HHBapHaHTa, a HMeHHO HHTepnpeTaii,HH (]3opMyjibi (j){x) b yHHBepcajiBHoft 
MOflejiH fljia T', CKBOsb flBa pasjiHHHbix npeflCTaBjieHHa KjiaccH4)Hii;Hpyioni,e- 
ro Tonoca T', TaKHX KaK KaTeropna Sh(f.p.T-mod(Set)°P, J) h KaTero- 
pHH nyHKOB Sh(C']r', Jfi) na reoMeTpHHecKOM CHHTaKCHHecKOM caiiTe fljiH T'. 

KoHKpeTHO, eCJIH 

^Lp.T-mod(Set)°p . f p ']r-mod(Set) ^ Sh(f.p.T-mod(Set)°P, J) 
ecTb KOMno3Hii;HH 4)yHKTopa accoii,HHpoBaHHoro nyHKa 

[f.p.T-mod(Set),Set] ^ Sh(f.p.T-mod(Set)°P, J) 
c BjiojKeHHeM HoHe^bi 

f.p.T-mod(Set)°P ^ [f.p.T-mod(Set), Set] 

y.Cr^ Sh(CT', Jr) 
— BjioJKeHHe HoHeflbi, to HMeeTca aKBHBajieHTHOCTb 

Sh(CT', Jr) ^ Sh(f.p.T-mod(Set)°P, J) , 

KOTopaa nepeBO/];HT y{{x . cj)}) b /|^p-^ (M), r^e M — T-MOflejib, 

npeflCTaBjieHHaa cjsopMyjioli (t){x). ^ajiee, nepenoc HMeeT mbcto Ta- 
KHM o6pa30M: CBOHCTBa cafiTa (f.p.T-mod(Set)°P, J) BjieKyT sa co- 
6oH CBOHCTBa o6T.eKTa fj^''^ mod(Set) ^^-j ^ KjiaccH4)Hii,HpyK)iii,eM Tonoce 
Sh(f.p.T-mod(Set)°P, J), KOToptie nepeBO/;HTCH c noMombro SKBHBajieHTHO- 
CTH Sh(CT', Jt') — Sh(f.p.T-mod(Set)°P, J) b cBoftcTBa o6T.eKTa y{{x . (/>}) 
B KjiaccHcJjHi^HpyromeM Tonoce Sh(C']p' , ) , KOToptie b cboio onepe^B ne- 

peBOflSTCH B CBOHCTBa CHHTaKCHHCCKOrO CaHTa (Ct', Jt') H, CJieflOBaTCJIBHO, 

TeopHH T'. 

Cjieflyioni;HH pesyjibTaT, BbipajKaion^HH tot cjaaKT, hto CHHTaKCHHecKHe h 
ceMaHTHHecKHe hohhthh KoneHHOH npeflCTaBHMOCTH Mo^ejiH (4)opMajibHoe 
onpeflejicHHe 3thx KOHH,enH,HH cm. b |2]) coBna^aroT flJiH TeopHH npe/i,- 
nyHKOBoro THna, nojiynen tcm jkc caMbiM mcto/^om c HcnojibsoBaHHCM 
HHBapnaHTHoro cBOHCTBa o6T.eKTa hs Tonoca FpoTeHflHKa 6biTb nenpHBo- 

flHMblM. 

TeopeMa 9.2. IJycmb T — meopun npednyuKoeozo muna Had cuzHamypou 
E. Tozda 
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1. AtoSan KOHCHHO npedcmaeuMGH T-ModeAb e Set npedcmaeAHemcH 
T-neceoduMou zeoMempunecKou cf)opMyAou (j){x) Had S; 

2. o6pamHO, AK)6aH T -neceoduMasi zeoMempunecKasi ^opmyAa (j){x) Had S 
npedcmaeAfiem T-ModcAb. 

B uacmHocmu, Kamezopun f.p.T-mod{Set)°^ SKeueaAenmHa uoahou nodna- 
mezopuu us C|. na 11 -neceoouMux cpopMyAax. 

^pyroH HHTepecHbiH pesyjibTaT o Teopnax npe/];nyHKOBoro Tnna — 
cjieflyiomafl TeopeMa onpe/i;ejiHMocTH ([2], cjie^cTBHe 7.2.2). 

TeopeMa 9.3. Uycmb T — meopun npednyuKoeozo muna Had cuzHamypou 
E, nycmb Ai,...,An — cmpoKa munoe Bar u nycmh Bam ah)6ou 
KOHCHHO npedcmaeuMou Set-ModeAU M Sam T sadano nodMHOMcecmeo 
Rm u3 MAi X • • • X MAn manuM cnoco6oM, umo nacucduu goMOMopcfiusM 
T-ModeAeu h : M N omo6paMcaem Rm e R^. Tozda cyw^ecmeyem 
zeoMempuuecKan cfiopMyAa-e-KOHmeKcme (j){x^^ , . . . jX"^") maKan, umo 
Rm = [[i^]]m d-^^ A'K)6ou M . 

3tot peayjibTaT onHTb flOKasbisaeTCH MeTo;i;oM nepenoca HHBapnaHTa 
CKBOSb pasjiHHHbie caHTbi onpeflejieHHH flaHHoro KjiaccHcJjHi^Hpyiomero to- 
noca. B 3tom cjiynae HHBapnaHTOM HBjiaeTCH noHHTHe noflo6i.eKTa paccMaT- 
pHBaeMoro o6i.eKTa (oGteKTOB) yHHBepcajibHoii Mo^ejiH T, h ^Ba npe/];cTaB- 
jieHHH KjiaccH4)Hii;HpyK)iii,ero Tonoca fljiH T — 3to [f.p.T-mod(Set)°P, Set] 
H Sh.{Cf,J'f). ApryMeHTaLi;HH cjieflyromaa. B TepMHHax npeflCTaBjieHHH 
[f.p.T-mod(Set)°P, Set] yHHBepcajibHaa MOflejib fljiH T MOJKeT 6biTb onnca- 
Ha KaK 4)yHKTop Mf b [f.p.T-mod(Set), Set], KOTopbift conocTaBjiaeT THny 
A cjayHKTop MfA BH^a {MfA)[M) = MA, onpeflejiaeMbiit fljia 4)yHKii,HH h 
CHMBOJioB OTHomeHHH OHeBHflHbiM cnoco6oM, TOFfla KaK B TepMHHax flpyroro 
HpeflCTaBjieHHH Sh(CT, Jj) yHHBepcajibHaa MOflejib fljiH T flonycKaeT TaKoe 
CHHTaKCHHecKoe onHcaHHe, hto HHTepnpeTaii;HH c]3opMyjibi (j){x) b neA aue- 
eT BH/i, y{{x . (j)}) (cm. fleTajiH b |2], rjiaBa 7). Tor^a TeopeMa cjieflyeT KaK 
pas H3 saMeHaHHH, hto conocTaBjieHHe M —> Rm b yTBepjK/];eHHH TeopeMbi 
noflHHMaeTCH pp noflo6T.eKTa R ^ Mf b Tonoce [f.p.T-mod(Set), Set]. 

OTMeTHM, HTO 3TOT pesyjIBTaT TeCHO CBHSaH c 0C060H npHpoflOH TeopHH 

npeflnyHKOBoro Tnna. Mojkho ojKHflaTb, hto Ta xce caMaa TeopeMa 6yfleT 
cnpaBe/];jiHBa fljiH Gojibluhx KjiaccoB Teopnli; nanpHMep, TeopeMa, Boo6ni;e 
roBopH, He HMeeT MecTa fljiH KorepeHTHbix Teopnit. /],eitcTBHTejibHO, Teopna 
paspeniHMbix (decidable) KOJien; (T.e. Teopna KOMMyTaTHBHbix Kojien; c e^H- 
romeft, CHa6jKeHHbix npe^HKaTOM, KOTopbili flOKasyeMO flonojinaeTCH flo ot- 
HomeHHH paBeHCTBa), OHeBHflHO, y/;oBjieTBopHeT npe/;nojiojKeHHHM TeopeMbi 

KaK flJIH CBOHCTBa 3JieMeHTa 6bITb HHJIbnOTeHTOM, TaK H flJIH /;onojiHeHHH K 

3TOMy CBOHCTBy, H ecjiH nocjieflHee cbohctbo 6bijio onpeflejiHMO c noMombro 
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reoMeTpHHecKOH cJaopMyjibi, to KajKfloe cbohctbo flojiJKHO 6i.ijio 6m Gmtb 
onpeflejiHMO npn noMoni;H KorepeHTHoit (jaopMyjibi, a 3to, KaK MOJKeT 6i.iTb 
jierKO flOKasano (b CMbicjie KOMnaKTHOCTH apryMeHTai^nn) , HeBepno. 

Mbl OTMeTHM, HTO 3TH pesyjIBTaTBI, KOTOpbie, KaK Mbl BHflejIH, ecTecTBeH- 

Ho cjieflyroT h3 peajiH3aii;HH Hameft Hflen 'Tonocbi KaK moctbi', hbjihkjtch, 
HecoMHeHHO, TpHBHajiBHbiMH, TOPfla KaK, 6yflyHH cneii;HajiH3HpyeMbi nojies- 

HblMH pesyjIBTaTaMH bo MHOJKeCTBe MaTeMaTHHeCKHX KOHTeKCTOB, OHH MOrjIH 

6bi 6biTb OHeHb TpyflHbi p^jia flOKasaTejibCTBa c HcnojibsoBaHHeM Tpa^Hi^HOH- 
Hoit TexHHKH. C flpyroH CTopoHbi, 6ecKOHeHHoe hhcjio pesyjibTaTOB mojkgt 
6biTb nopojKfleno hohth 'aBTOMaTHHecKH' c HcnojibsoBaHHeM Tex JKe caMbix 

npHHLi;HnOB flJIH paSJIHHHblX TOnOCOB H paSJIHHHblX HHBapnaHTOB; KOJIHHe- 

CTBO HeTpHBHajiBHBix MaTeMaTHHecKHX peayjiBTaTOB, KOTopbie MoryT 6biTb 
'aBTOMaTHHecKH renepHpoBaHBi' c npHMeHenneM btoh MeTOflOJiorHH, npocTO 
GesrpaHHHHO. 3th MeTOflbi npeflCTaBjiaroT co6oh hobbih cnoco6 nopojKfleHHfl 
MaTeMaTHKH, KOTopbiit KaK 4)opMajibHO, TaK H no cymecTBy OTjinnaeTCH ot 
Toro, HTo flaeT KjiaccHHecKaa TexHHKa. 

9.2 KoHCTpyKu,Ha Opecce b TeopeTHKO-TonocHoft nepcneK- 

THBe 

B 3TOM pasflejie mbi o6cyjKflaeM oco6o sHanHMbiit npHMep (h3 j2], rjiaBa 9) 
pesyjiBTaTa, KOTopbiit, xoth h Gbiji nojiynen npHMeneHHeM Hamnx hhcto 

TeopeTHKO-TOnOCHblX MeTO/];OB, npHMO COOTHOCHTCH C XOpomO HSBeCTHbIM 

pasflejioM MaTeMaTHKH, a HMenno c KOHCTpyKi^Heft Opecce (Fraisse) b Teopnn 
MOflejieft. 

B pasflejie 19.11 mbi o6cyjK/];ajiH npnjiojKeHHe c]3hjioco4)hh 'tohocbi KaK 
MOCTbi' B KOHTeKCTe HHBapHaHTOB o6^eKmoe TonocoB; bmccto stoto rjiaBHbiH 
pesyjiBTaT HacTOHiii,ero paa^ejia BOSHHKaeT h3 paccMOTpeHHH 'rjio6ajibHbix' 
HHBapHaHTOB Ha flaHHOM KjiaccH4)Hn;HpyK)ni;eM TOHOce. 

IlpejKfle HeM ccJaopMyjinpoBaTb TeopeMy, fla^HM necKOJiBKO onpeflejieHHlt. 

Onpe^ejieHHe 9.4. KaTeropna C nasbiBaeTCH yflOBJieTBopHK)Hi,eH ceoucmey 
aMaAbsaMu, ecjiH fljiH jiK)6bix o6T.eKTOB a, 6, c G C h mop4)H3mob f : a b, 
g : a ^ CHS C cyn^ecTByroT o6T>eKT d € C n Mop4)H3Mbi f : b ^ d, g' : c ^ d 
B C TaKHe, HTo f o f = g' o g- 

a ^ b 

I 

9 If 
Y 

c - -^d 

9 

OTMeTHM, HTO C yflOBJieTBOpHeT CBOHCTBy aMajIbraMbI, eCJIH H TOJIbKO 

ecjiH C°P yflOBjieTBopaeT npaBOMy ycjioBHro Opa. HosTOMy ecjiH C yflfl- 
BjieTBopaeT cBolicTBy aMajibraMbi, to mm MoxceM cnaG^HTb C°p aTOMHolt 
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TonojiorHelt. 



Onpe^ejieHHe 9.5. KaTeropHH C HaabisaeTCH yflOBJieTBoparomeli ceoucmey 
coBMecmHozo nogpyo^tceHun, ecjiH p^Jia JiK)6oii napti oGteKTOB a,b E C cyme- 
CTByroT oGteKT c € C h Mop4)H3Mbi f : a ^ c, g : b ^ c v[3 C: 

a 
I 

1/ 

V 

Onpe^ejieHHe 9.6. IlycTb T — Teopna npe/];nyHKOBoro THna. Mo- 
flejib M fljiH T HasbiBaeTCH odHopodnou, ecjiH fljiH jiK)6bix MOflejieft 
a, 6 G f.p.T-mod(Set) h cTpejioK j : a ^ b n x ■ (J- ^ M us T-mod(Set) cy- 
mecTByeT cTpejiKa x '■ b ^ M ii3 T-mod(Set) TaKaa, hto X ° J = X- 

a 

Ham rjiaBHbift pesyjibTaT cjieflyK)iii,HH. 

TeopeMa 9.7. Uycmt T — meopun npednyuKoeozo muna maKaji, umo 
KamezopuH f.p.T-mod{Set) ydoeAemeopHem ceoucmeaM aMaA'bzaMU u 
coeMecniHozo nozpyMcenun. Tozda Am6ue dee euuucAUMue odnopodHue 
T-ModeAU e Set u30Mopcf)HU. 

Mbi MOJKeM onHcaTb CTpyKTypy flOKasaTejibCTBa 3toh TeopeMbi cjiepym- 
UlflM o6pa30M. 

EcjiH KaTeropHH f.p.T-mod(Set) nycTa, to T He HMeeT MOflejieit b Set, h, 
3HaHHT, yTBepjK/;eHHe TpHBHajibHO BbinojiHHeTCH. riosTOMy Mbi 5y/;eM npe/i,- 
nojiaraTb, hto f.p.T-mod(Set) nenycTa. Tax KaK f.p.T-mod(Set) yflOBjie- 
TBopaeT CBoiicTBy aMajitraMbi, mbi MOJKeM CHa6flHTB o6paTHyio KaTeropnio 
f.p.T-mod(Set)°P aTOMHoft TonojiorHeit Jat- Hama apryMeHTai^HH ocHOBana 
Ha Tonoce Sh(f.p.T-mod(Set)°P, Ja^). Ilo TeopeMe flyajiBHOCTH no/;Tonoc 

Sh(f.p.T-mod(Set)°P, ^ [f.p.T-mod(Set)°P, Set] 

COOTBeTCTByeT eflHHCTBeHHOMy HaCTHOMy (c TOHHOCTBK) flp CHHTaKCHHeCKOH 

3KBHBajieHTHOCTH) T' fljiH T TaKOMy, HTO ero KjiaccH4>Hii;Hpyroni;HM Tono- 
coM HBjiaeTCH Sh(f.p.T-mod(Set)°P, Jat) (3aMeTHM, hto KOHii;enTyajibHO ac- 
nojibsoBaHHe TeopeMbi flyajibHOCTH cymecTBeHHO coctoht b nepenoce iiHBa- 
pnaHTHoro noHHTHH noflTonoca h3 npeflCTaBjieHHH [f.p.T-mod(Set)°P, Set] 
KjiaccHcJpHi^Hpyiomero Tonoca fljiH T b cHHTaKCHHecKoe ero npe/i;cTaBjieHHe 
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Sh(CT, Jj))- Hs TexHHKH 'npeflCTaBjieHHS Honeflbi fljiH hjiockhx 4)yHKTopoB' 
(cm. |2], rjiasa 4) cjie^yeT, hto b KajKflOM Tonoce FpoTeHflnKa, b nacTHOCTH 
B Set, MOflejiH fljiH T' — 3to b tohhocth o/];HopoflHi.ie T-MO/;ejiH. 

JXajiee, ^appo^ apryMeHTaii;HH coctoht b nepenoce HHBapHaHTHoro CBoft- 
CTBa Tonoca Gbitb amoMHUM u deysnauHUM TonocoM h3 'ceMaHTHHecKoro' 
npeflCTaBjieHHH Sh(f.p.T-mod(Set)°P, Jat) b CHHTaKCHHecKoe npeflCTaBjienne 
Sh(CT/, Jji) KjiaccH4)Hii;HpyK)mero Tonoca fljia T'. Mojkho flOKasaTb, hto ec- 
jiH f.p.T-mod(Set) y/;oBjieTBopHeT CBoltcTBy coBMecTHoro norpyjKeHHH, paB- 
Ho KaK H CBoitcTBy aMajibraMbi, Tor^a Tonoc Sh(f.p.T-mod(Set)°P, Jat) flsy- 
SHaneH, Tax JKe KaK h HBjiaeTCH aTOMHbiM (cjaaKTHHecKH BTopoe yTBepjK^e- 
HHe TOJKe HMeeT mbcto npn Hamnx npeflnojiojKeHHSx) . Ho ecjiH nponecTb 
3TOT HHBapnaHT c TOHKH speHHH /;pyroro npe/;cTaBJieHHH Sh(CT', Jt), 3to b 

TOHHOCTH CKaJKeT HaM, HTO TeopHH T' 'aTOMHa' H 'nOJIHa', HTO o6H3bIBaeT T' 
6bITb BblHHCJIHMO KaTeropHOH (cm. |2], rjiaBa 8). EcJIH npHHHTb bo BHHMa- 

HHe BbimeynoMHHyTbili cjaaKT, hto Mo^ejiH fljiH T' — b tohhocth oflHopoflHbie 
T-MOflejiH, 3TO saBepmacT flOKasaTCjibCTBO TeopeMbi. Hs nepenoca HHBapn- 
aHTHoft KOHCTpyKLi,HH 6yjieaHH3aii;HH ckbosb flBa pasjiHHHbix npeflCTaBjieHHH 
KjiaccH4)HLi,HpyK)iii,ero Tonoca flJiH T cpasy jkc bh/;ho, hto nacTHoe T' — sto 
B TOHHOCTH 6yjieaHH3aii;HH fljia T. 

JXpyroe HHTepecHoe npHMeneHHe Hameft MeTOflojiornn nepenoca HHBa- 
pnaHTOB CKBOsb pasjiHHHbie cattTbi onpeflejieHHH oflHoro a Toro jkc Tonoca 
(flaHHOH B [2] , rjiaBa 9) KacaeTca cymecTBOBaHHH oflHopo^Hbix MOflejieit Teo- 
pHH npeflnyHKOBoro THna T b Set. KaK mbi yjKe OTMenajiH, HMeeTCH nacTHoe 

T' flJIH T, KOTOpoe aKCHOMaTHSHpyeT OflHOpOflHbie MO^ejIH B KaJKflOM toho- 

ce FpoTeHflHKa h KjiaccH4)Hii;HpyeTCH tohocom Sh(f.p.T-mod(Set)°P, J^t). 
CjieflOBaTejiBHo, cyni;ecTBOBaHHe oflHopoflHoft MOflejiH fljiH T b Set skbh- 
BajieHTHO cymecTBOBaHHK) tohkh Tonoca Sh(f.p.T-mod(Set)°P, Jq^). 3aMe- 

THM, HTO 3TO HOCJieflHCe CBOHCTBO HBJIHeTCH TeopeTHKO-TOHOCHBIM HHBapH- 

aHTOM. J^ajiee, mojkho jierKO flOKasaTb, hto ccjih tohoc £ hmcbt /];ocTaTOHHO 
TOHCK, TO £ HMeeT TOHKy Torfla H TOJiBKO Torfla, Korfla oh neTpHBHajien; 
H MOJKHO HeHocpe/;cTBeHHO flOKasaTb, HTO TOHOC Sh(f.p.T-mod(Set)°P, Jat) 
HCTpHBHajieH HpH ycjioBHH, HTO KaTeropHH f.p.T-mod(Set) nenycTa. Cjie^o- 
BaTejiBHO, HpH HpeflHOjiojKeHHH, HTO f.p.T-mod(Set) nenycTa, Bce cbo^htch 
K flOKasaTCJibCTBy, hto Sh(f.p.T-mod(Set)°P, J^t) hmcct flocTaTonno tohck. 
HHTepecHO, hto 3to mojkct 6biTb cflcjiano pasjiHHHbiMH CHOco6aMH; nanpn- 
Mep, HO TeopeMe /],ejiHHH flocTaTOHHO naliTH KorepcHTHyro TeopHK), KOTopaa 
KjiaccH4)HH;HpyeTCH tohocom Sh(f.p.T-mod(Set)°P, J^t). <5aKTHHecKH b |2] 

Mbl HOJIbSOBajIHCb TCM, HTO HHCTO KOM6HHaTOpHOe yCJIOBHC Ha KaTCropHK) 

f.p.T-mod(Set) rapanTHpycT, hto Teopna Ja(-HeHpepbiBHbix hjiockhx cjayHK- 
TopoB Ha f.p.T-mod(Set)°P KorepeHTHa. 
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9.3 ^pyrne npHMepti 

B 3TOM pasflejie mbi o6cyjKflaeM ppyrae npHjioJKeHHfl 4)hjioco4)hh 'TonocM 
KaK moctm' k BonpocaM jiophkh. 

HanoMHHM, HTO fljiH jiio6oro cJaparMeHTa reoMeTpHHecKoft jiornKH hmb- 
eTCH cooTBeTCTByromee noHHTHe flOKasyeMOCTH fljia Teopnli b 3tom cjjpar- 
MCHTe; HanpHMep, HMeeTCH noHHTHe flOKaayeMOCTH peryjiapHbix ceKBeni^HH 
B peryjiHpHOH jiorHKe h noHHTHe flOKasyeMOCTH KorepeHTHbix ceKBeHii,Hli b 
KorepeHTHOH jiorHKe, Tax JKe KaK h KjiaccHHecKoe noHHTHe flOKasyeMOCTH 
reoMeTpHHecKHX ceKBeHu;HH b reoMeTpHHecKoli jiornKe. 

EcTecTBeHHbiH Bonpoc: coBMecTHMbi jiH flpyr c flpyroM 3th noHHTHH flo- 
KasyeMOCTH, T.e. npHBO^HT jih noHHTHe flOKasyeMOCTH b flannoM cJaparMen- 
Te jiorHKH K noHHTHHM flOKasyeMOCTH B MeHbineM c]3parMeHTe (saMeTHM, 
HTO jiK)6aH TeopHH B flaHHOM (]3parMeHTe MOJKeT npeflCTaBjiHTbCH KaK Teo- 
pHH B 6ojibnieM 4)parMeHTe). Mbi noKasbiBaeM, hto HMeeTCH ecTecTBeHHbift 
TeopeTHKO-TonocHbiH nyTb pa6oTi.i c sthmh npo6jieMaMH, KOTopbili Hcnojib- 
syeT TOT 4)aKT, hto fljia Teopnli b noflxoflHmeM cJaparMeHTe reoMeTpHHecKoft 

JIOTHKH HMeeTCH MHOTO CHHTaKCHHeCKHX npeflCTaBJieHHH HX KJiaCCHcJjHI^H- 

pyromHX TonocoB, KajKfloe h3 KOToptix cooTBeTCTByeT nacTHOMy (JjparMen- 
Ty jioTHKH, B KOTopoM jiejKHT TeopHH (cM. Bbiuie pasfleji U]). HanpHMep, 
ecjiH TeopHH T na/; CHrnaTypoH S KorepeHTHa, to HMeroTca flBa CHHTaK- 
CHHecKHX npeflCTaBjieHHH ee KjiaccH4)Hu;HpyK)ni,ero Tonoca: KaK KaTeropnn 
nyHKOB Sh(C|.°'^, J^^oh) na KorepeHTHOM cHHTaKCHHecKOM caftTe {C^^, J^coh) 
fljiH T H KaK KaTeropHH nyHKOB Sh{Cf,Jcj) na reoMeTpHHecKOM CHHTaK- 
CHHecKOM caHTe (Ct, Jct) P^^^ Ms Toro dpaKia, hto BjioJKeHHH Honeflbi 
ycoh : Cj°^ — > Sh(C|.°'^, J^coh) H y : Ctt — )• Sh(CT, Jct) KOHcepBaTHBHbi, cjie^y- 
eT, HTO KorepeHTHaa ceKBeHii;HH na/; S flpKasyeua b yHHBepcajiBHofi MO/i,ejiH 
fljiH T, jiejKameli b Tonoce Sh(C|.°'^, J^coh), ecjin h tojibko ecjiH ona flOKa- 
syeMa b T c HcnojibsOBaHneM KorepeHTHofi jiothkh, h hto reoMeTpHHecKaa 
ceKBeHii;HH Hap^ E flOKasyeMa b yHHBepcajiBHoli MOflejiH p^jia T, jie>Kaiii;eH b 
Tonoce Sh(Cj°'^, J^^coh), ecjin h tojibko ecjiH ona /^OKasyeMa b T c Hcnojibso- 
BaHHeM reoMeTpHHecKOH jiothkh. Ho cbohctbo fleitcTBHTejiBHOCTH flannoro 
ceKBeHTa b yHHBepcajibHofi MOflejiH reoMeTpHHecKoft Teopnn oneBH^HO SBjia- 
eTca TeopeTHKO-TonocHbiM HHBapnaHTOM, OTKy^a cjie^yeT, hto KorepeHTHaH 
ceKBeHii;HH flOKasyeMa b T c HcnojibsoBaHHeM KorepeHTHoli jiothkh, ecjin h 
TOJiBKO ecjiH ona ^OKasyeMa b T c HcnojibsoBaHHeM reoMeTpHHecKoli jiothkh, 
HTO H Tpe6yeTCH. 

^pyroe HHTepecHoe npHMeneHHe KacaeTca 'KjiaccHHecKoft hojihotbi' Teo- 
pnlt no OTHomeHHK) k reoMeTpHnecKoft jiorHKe. J^Jia KorepeHTHoli TeopHH T 
Hafl CHrnaTypoH T, xo porno HSBecTHO, hto ecjiH KorepeHTHaa ceKBeHii;HH nap^ 
E y;],oBjieTBopHeTCH b KajKfloii ocHOBaHHoii na Set Mo^ejin p^jia T, to ona flo- 
KasyeMa b T c HcnojibsoBaHHeM KorepeHTHoft jiothkh. EcTecTBeHHO, TaKHM 
o6pa30M, saflaTbCH BonpocoM: cnpaBe/];jiHBO jih to JKe caMoe p^jia reoMeT- 
pHHecKHX ceKBeHii,Hii npn tom JKe caMOM npeflnojioJKenHH o KorepeHTHOCTH 
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T, T.e. flOKasyeMa jih b T c HcnojibsoBaHHeM reoMeTpHHecKolt jiophkh npo- 
HSBOJiBHaa reoMeTpHHecKaa ceKBeHii,HH na/; S, KOTopaa fleftcTBHTejiBHa b 
JI1060H ocHOBaHHOH Ha Set Mo^ejiH fljia T. Otbgt na 3tot Bonpoc yTBepflH- 
TejieH H ecTecTBeHHO cjiepjeT h3 nepenoca HHBapHaHTa, a HMeHHO CBoitcTBa 

TOnOCa HMeTb flOCTaTOHHO TOHeK, CKBOSb flBa paSJIHHHblX npeflCTaBJieHHH 

Sh(C|.°'^, J^coh) — Sh.{Cj,Jcj) KjiaccH4)Hii;Hpyiomero Tonoca p^jin T. Jlem- 

CTBHTejiBHO, B TepMHHax caHTa {Cj°^ , Jf^coh) HHBapHaHT nepecjapasHpyeTCH 
KaK ycjioBHe, hto KajK^aa KorepeHTHaa ceKBeHu;HH nafl S, KOTopaa yflOBjie- 
TBopaeTCH BO Bcex ocHOBaHHbix Ha Set MOflejiHx fljiH T, floJiJKHa Gbitb flOKa- 
syeMa b T c HcnojibsoBaHHeM KorepeHTHoli jiophkh, Tor^a KaK b TepMHHax 
caHTa (Ct, Jct) oh HepecjapasnpyeTCH KaK ycjioBHe, hto KajK^aa reoMeTpn- 
HecKaa ceKBeHn;HH nafl S, KOTopaa yflOBjieTBopaeTCH bo Bcex ocHOBannbix 
Ha Set MOflejiHx fljia T, flojixcna Gbitb flOKasyeMa b T c HCHOJibsoBaHHeM 
reoMeTpHHecKOH jiorHKH. 

/],pyroH pesyjiBTaT, BHOjine ecTecTBenHO BbiTeKaromnft h3 flBOHHoro 
npeflCTaBjieHHH Sh(C|.°'^, J^^coh) ~ Sh.{Cj,Jcf) KjiaccH4)Hii,HpyK)n];ero Tonoca 
KorepeHTHOH Teopan, npe^cTaBjiHeT co6oh cjie^yromee (|2], TeopeMa 10.2.5). 

TeopeMa 9.8. IJycmb T — zeoMempuHecKan meopun Had cusHamypou S. 
Tozda T KOzepeHmna, ecAU u moAbKO ecAU Bah ak)6ou KozepenmHou cfiopjiiy- 
Au {x . (j)} Had S u Bar Am6ozo ceMeucmea j i ^ 1} zeoMempuuecKUX 

cf)opMyA 6 moM Mce caMOM KOHmeKcme U3 



Bar HeKomoposo KOHeuHozo nodMHOcytcecmea I' U3 I. 

HeTpHBHajiBHaa nacTb TeopeMbi HeMefljienno cjie^yeT h3 saMenaHHH, 
HTO ecjiH T — KorepeHTHaa Teopna na/; CHrnaTypoH S, to HMeeTCH bk- 
BHBajieHTHOCTb KjiaccHcJjHi^HpyromHX TonocoB Sh^C^*^^, t/^coh ) — Sh(CTi Jcy) 
TaKaa, hto ^jih jik)6oh KorepeHTHoft cjaopMyjibi {x . 0} na/i, S o6T.eKTbi 
ycoh{{x ■ 4>}) H y{{x . (j)}) cooTBeTCTByroT flpyr flpyry npn aKBHBajieHTHOCTH 
(sflecb ycoh H y — p^Ba BjiojKeHHH Honeflbi y^oh '■ H 
y : Cj — )■ Sh(CTr, Jct))- Ecjih mbi paccMOTpnM nHBapnaHTHoe cbohctbo o6t.- 
eKTa H3 Tonoca 6biTb KOMnaKTHbiM, mbi ysnffKM, hto h3 4)aKTa, hto caiiT 
{Cj°^, jQcoh) KorepeHTBH, cjiepyeT, hto oGt-bkt ?/coh({^^ • KOMnaKTen, ho c 
TOHKH speHHH reoMeTpHHecKOTO CHHTaKCHHecKoro caiiTa {Cj,Jcj) cbohctbo 
o6T.eKTa y{{x . (p}) Gbitb KOMHaKTHbiM HepecJjpasHpyeTCH TaK: fljiH jiK)6oro 
ceMeftcTBa {ipi{x) \ i £ 1} reoMeTpHHecKHX cJjopMyji b tom jkb caMOM koh- 

TCKCTe H3 




CAedyem 



ipi doKasycMa e T 
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cjieflyeT 

(f)\-g V V'i flOKasyeMa b T 
is/' 

flJIH HeKOTOporO KOHeHHOrO nOflMHOJKeCTBa /' H3 /. 

3Ta TeopeMa noKasbiBaeT: to, hto xapaKTepnayeT KorepeHTHbie TeopHH 
cpeflH reoMeTpHHecKHX, ecTb b tohhocth o6iii,aH cjaopMa KOMnaKTHOCTH. 

KoHCHHO, Bce BbimeynoMHHyTbie pesyjibTaTbi HMeioT cboio Bepcnro fljiH 
fleKapTOBbix HjiH peryjiapHbix TeopHH bmbcto KorepeHTHbix (cm. [2], rjia- 
Ba 10). 

HaKOHeu;, mbi saMeTHM, hto xopomo HSBecTHaa SKBHBajieHTHOCTb ueyKpy 
TeopeMOH JXewHH b ajire6paHHecKOH reoMeTpHH, yTBepjKflaioni,eH, hto Ka>K- 

flblH KOrepeHTHblH TOHOC HMeeT flOCTaTOHHO TOHBK, H KJiaCCHHeCKOH Teope- 
MOH o nojiHOTe fljia KorepeHTHbix TeopHH b jiorHKe MoxceT 6biTb ecTecTBeHHO 
BbipajKena b namnx paMKax. ^eitcTBHTejiBHO, HaHHHaH c KorepeHTHoro to- 
noca, npeflCTaBjieHHoro KaK KaTeropna nyHKOB na caftTe (C, J) TaKOM, hto C 
HMeeT KOHeHHbie npeflejibi, h J ~ tohojiothh FpoTeHflHKa KoneHHoro THna na 
Heft, MOJKHO paccMOTpeTb fljia Hero flpyroft caftT OHpeflejienna, a HMenno ko- 
repeHTHbift CHHTaKCHHecKHft caftT (C™^, J^coh) KorepeHTHoft Teopnn T (Tax 
KaK corjiacHO nameMy npeflHOJiojKeHHro Teopna hjiockhx J-HenpepbiBHtix 
4)yHKTopoB Ha C flOHycKaeT KorepeHTHyro aKCHOMaTHsau^Hro) . TaKHM o6pa- 
30M, fljiH /];aHHoro KorepeHTHoro TOHOca HMeroTCH flBa pasjiHHHbix npeflCTaB- 
jieHHfl: oflHO — 'reoMeTpHHecKoft' npHpoflbi, h flpyroe — jiornnecKoft npn- 
poflbi; H BbiHieyHOMHHyTaH SKBHBajieHTHOCTb cjieflyeT b tohhocth h3 toto 
4)aKTa, HTO BbipajKeHHe HHBapnaHTHoro CBoftcTBa hmbtb flocTaTOHHO ToneK 
B TepMHHax KorepeHTHoro CHHTaKCHHecKoro caftTa {C^^ , J^coh ) flJiH T co- 
CTaBjiaeT b tohhocth KjiaccHHecKyro TeopeMy hojihotbi ^jih T. 

10 TonocM ^jiH paGoTaiomero MaTCMaTHKa 

B 3TOM pasflejie mbi cyMMHpyeM neKOToptie acneKTbi Teopnn tohocob, h 

B HaCTHOCTH — TOft MeTOflOJIOTHH, KOTOpyK) Mbl OHHCajIH BblHie B flaHHOH 

CTaTbe, HTo6bi c^ejiaTb npe^MeT HpHBjieKaTejibHbiM fljiH 'paGoTaron^ero Ma- 
TeMaTHKa'. 

Mbl BHflejIH, HTO KaJKflOft MaTeMaTHHeCKOft TeopHH HepBOrO HOpHflKa {flfl- 

nycKaK)ni,eft reoMeTpHHecKyro aKCHOMaTH3aLi;HK)) mojkho ecTecTBennbiM o6- 
pasoM coHOCTaBHTb KjiaccH4)Hii;HpyK)H;Hft TOHOC, KOTopbift BbiflejiHeT cyn],e- 
CTBeHHbie fleTajiH Teopnn, a HMenno Te fleTajin, KOTopbie nnBapnanTHbi no 
OTHomennK) k MopnTa-aKBHBajienTHOCTH. /],aHnbift tohoc MOJKeT HMeTb mho- 
ro paajiHHHbix caftTOB onpeflejienna, KOTopbie BbicBennBaroT pasjinnnbie ac- 
neKTbi Tepnft, HM Kjiaccncjann^npyeMbDC. TeopeTHKO-Tonocnbie nnbapnanTbi 
(T.e. CBoftcTBa TonocoB njin KoncTpyKn,nn, BKjironaron^ne nx, KOTopbie nnBa- 
pnanTHbi OTHOCHTejibHO KaTeropHoft aKBHBajienTHOCTn) MoryT Tor^a 6biTb 
ncnojibsoBanbi p^jia nepenoca CBoftcTB ueyKflj TeopnaMn, Kjiaccn4)Hi];npye- 
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MMMH 3THM TonocoM. (PaKTHHecKH a6cTpaKTHoe cooTHomeHHe MejK/iy ca&- 
TOM (C, J) H TonocoM Sh(C, J), KOTopbiH OH 'nopojKflaeT' , HacTO OHeHb ecTe- 

CTBCHHO, nOSBOJIHH HaM JiePKO nepeHOCHTb HHBapnaHTM MeyKflJ paSJIHHHMMH 

caHTaMH. Bojiee Toro, KaK Mbi Bnpfiw b paa^ejiax 17.11 a |8l ypoBenb o6ii];ho- 
CTH, npeflCTaBjieHHbiH TeopeTHKO-TonocHbiMH HHBapHaHTaMH, HfleajieH fljiH 
OTjiaBjiHBaHHH HeKOTopbix BajKHbix fleTajieft MaTeMaTHHecKHX Teopnli. 

PasHOBHflHOCTb 'KO/];HpoBaHHH' {C , J) — > Sh(C, J), flaBaeMaa onepai^nelt 
B3HTHH KaTeropHH nyHKOB Ha flaHHOM caftTe, b Bbicmeii CTeneHH neTpHBHajib- 
Ha; flBa HHrpeflneHTa (C, J) HsompeHHbiM cnoco6oM KOM6HHHpyK)TCH BMecTe 

flJIH COSflaHHH TOnOCa Sh(C, J). PoJIB TeopeTHKO-TOnOCHblX HHBapHaHTOB co- 
CTOHT B TOHHOCTH B 'fleKOflHpOBaHHH' HHcJaopMai^HH, CKpblTOH B TOnOCe, B 

CMbicjie HfleHTHcjaHKai^HH CBOHCTB cafiTa (C, J), KOTopbie npeflnojiararoTca 
CBOiicTBaMH cooTBeTCTByiomero Tonoca Sh(C, J), hjih onncanHH pesyjibTaTa 
nocTpoeHHH, onpeflejieHHbix na Tonoce, nenocpeflCTBeHHO b TepMHHax caiiTa 
CnOCo6oM, KOTOpbllt nOHHTBH cneii,HajiHCTaM bhb TeopHH TOnOCOB. JXeACTBH- 
TejiBHO, Torfla KaK noHHTHe caiiTa Bnojine 6jih3ko o5meH MaTeMaTHHecKoii 
npaKTHKe, Tonoc HBjiaeTCH b fleitcTBHTejiBHOCTH oGteKTOM flpyroft npnpo- 
flbi, 0C060H cymHocTbK), KOTopaH Mo>KeT 6biTb HsyneHa nocpe^cTBOM cnei^H- 

4)HHeCKHX MeTOflOB (t.B. MBTOflOB TeopHH TOnOCOB) , KOTOpbie He HBJIHK)TC5I 

MeTOflaMH 'KjiaccHHecKOH MaTeMaTHKH' (cm. paspfiji 110.11 rpfi HMeeTCH koh- 
Li,enTyajibHaH anajiorHH, KOTopaa MOJKeT npoHCHHTb stot Bonpoc). 

Cbhsb MejK/iy KjiaccHHecKoli MaTeMaTHKoli h Teopneii tohocob ^aeTca 

TeM 4)aKTOM, HTO MHOFHe KOHCTpyKI^HH HJIH CBOHCTBa, eCTeCTBeHHO B03- 

HHKaroH^He b MaTeMaTHKe, MoryT 6biTb BbipajKenbi b TepMHHax TeopeTHKO- 
TOHOCHbix HHBapnaHTOB; HanpHMep, rpynnbi KoroMOjiorHit tohocob hbjihk)t- 

CH TeOpeTHKO-TOHOCHBIMH HHBapHaHTaMH, KOTOpbie B CJiyHae KOHKpeTHblX 

TOHOCOB CHeH;HajiH3HpyroTCH KoroMOJiornsMH, BOSHHKaron^HMH B MaTeMaTH- 
HecKOH npaKTHKe (TaKHMH KaK, HanpHMep, o6biHHbie kotomojiothh toho- 
jiOTHHecKHX HpocTpaHCTB, KOTOMOjioTHH Fajiya, KoroMOjioTHH 3HjieH6epra- 
MaKjieiiHa, KoroMOJiornn Beftjia), flonycKaa b to jkb BpeMH flocTaTOHHO cbo- 

Gop^M flJIH KOHCTpynpOBaHHH HOBblX 'KOHKpeTHblx' KOrOMOJIOTHH, KOTOpblC 

MoryT 6biTb HOJiesHbi fljiH flpyrnx H^ejieli. 

^ajiee, npenMyn^ecTBO pa6oTbi c TOHOcaMH 6ojiee neM c flpyrHMH pas- 

HOBHflHOCTHMH CyH^HOCTeit 3aKJIK)HaeTCa B TOM (jaaKTe, HTO — KaK Mbl BHfle- 
JIH B CTaTbe — TOHOCbl MOryT eCTeCTBBHHO pa6oTaTb KaK yHH4)HH,HpyK)Hl,He 

HpocTpaHCTBa, flOHycKaa nepenoc cbohctb hjih KOHCTpyKH;HH MejK^y pas- 

JIHHHblMH MaTeMaTHHeCKHMH TeopHHMH H OTKpblBaH TaKHM o6pa30M HyTb 

K HCHOjibsoBaHHio MeTO/;oB oflHoro pasflejia MaTCMaTHKH fljiH pemeHHH sa- 
flan B /];pyroM. HanpHMep, cbohctbo rpynnbi KoroMOjiorHH /^annoro Tonoca 
c ycnexoM mojkct 6biTb nepebefleno — c HcnojibaoBanneM npe^cTaBjienHH 
Tonoca KaK KaTeropnn nynKOB na cnnTaKcnnecKOM caftTe reoMeTpnnecKoft 
TeopHH T — B neKOTopoe jiornnecKoe CBoftcTBO Teopnn T (hoxojkhm o6pa- 
30M c HcnojibsoBanneM caftTa ajireGpannecKoft npHpo^bi mojkho npnftTH k 
CBoftcTBy, TpaKTyeMOMy MCTO^aMH ajireGpbi, n T.fl.). 
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'Pa6oTaK)mHH MaTeMETHK' MOJKeT OHeHb ycneniHO ntiTaTbCH cJaopMyjinpo- 
BaTb HHTepecyiomHe ero hjih ee CBoftcTBa b TepMHHax TeopeTHKO-TonocHbix 

HHBapHaHTOB H nopOJKflaTb 3KBHBajieHTHbie BepCHH HX C HCnOJIbSOBaHHeM 

ajibTepnaTHBHbix cafiTOB. TaKJKe oh mojkct npo6oBaTb BbipasHTb MaTeMa- 

THHeCKyro flBOftCTBeHHOCTb HJIH 3KBHBajieHTHOCTb, KOTOpbie OH XOHeT HCCJie- 
flOBaTb, B TepMHHax MopHTa-3KBHBajieHTHOCTH, BblHHCJIHTb KJiaCCH4)HH,Hpy- 
lOH^HH TOHOC flByX TBOpHH H HpHMeHHTb TBOpeTHKO-TOHOCHBie MBTOflbl fl^JlSi 

HSBjieHeHHH HOBOH HHcJaopMaH^HH o Heft (cM. pa3/;ejibi IH [5] H [6| . 

Cjie/;oBaTejibHO, MOJKeT 6biTb HpHjiojKeno MHoro Hccjie/;oBaTejibCKHX 

yCHJIHft flJIH BBefleHHH HOBblX HHBapHaHTOB TOHOCOB, KOTOpbie HHTepeCHO 
CBHSaHbl C BOHpOCaMH, HSyHaeMblMH MaTeMaTHKaMH, H HfleHTH4)HKaH;HH 

MopHTa-SKBHBajieHTHOCTeft (TaK>Ke B BHfle ycTaHOBjieHHH o6hi,hx TeopeM 
HpeflCTaBjieHHH flJiH tohocob); mbi Ha^eeMCH y6eflHTb HHTaTejiH, hto tojibko 
jiHHib c HcnojibsOBaHHeM HanGojiee HSBecTHbix HHBapnaHTOB tohocob mojk- 
Ho jierKO HOJiynaTB cyH^ecTBeHHbie pesyjibTaTbi b pasjiHHHbix MaTeMaTHHe- 
CKHX KOHTeKCTax. MojKHO HCKaTb flJiH TaKHX HHBapHaHTOB xapaKTepHsa- 

H,HH CaftTOB C H,ejIbH3 CfleJiaTb HepeHOC CBOftCTB OCyHl,eCTBHMbIM HpH HajIHHHH 
MopHTa-3KBHBajieHTHOCTH. 

Mbi OTMenaeM, hto o^na MaTeMaTHHecKaa Teopna MOJKeT 'nopojKflaTb' 
SHaHHTejiBHoe hhcjio HeTpHBHajiBHBix MopHTa-3KBHBajieHTHOCTeft (cm. pas- 
fleji|4|; TaKHM o6pa30M, TeopeTHKO-TOHOCHbie MCTOflbi MoryT Gbitb hchojibso- 

BaHbl flJIH HSBJieneHHa HH4)OpMaH;HH C HOMOHl,i.IO TOJIBKO OflHOft TeopHH 6e3 
Heo6xOflHMOCTH CHeH;H4)HHeCKOrO HOHCKa MopHTa-3KBHBajieHTHOCTeft, CBH- 
BblBaiOH^HX 3Ty TeopHK) C 'BbirjIH/^HH^HMH HHaHc' TBOpHHMH. 

HaKOHCH,, TeopHH TOHOCOB fleftCTBHTCJIBHO MOJKCT HpeflJIOJKHTb OHCHB 

MHoro cneu;HajiHCTaM b jiio6oh o6jiacTH MaTeMaTHKH; b cmbicjic mcto^ojio- 
rnft, OHHcaHHbix b CTaTte bbihib, mojkho HopojK/;aTb orpoMHoe hhcjio ho- 
Bbix pesyjiBTaTOB b jiio6oft o6jiacTH MaTCMaTHKH 6e3 KaKHX-jinGo TBopnecKHX 
ycHjiHH. 3tot yHH4)Hu;Hpyion];Hft MexannsM peajibHO hmbbt HOTBHH,Haji fljiH 

aBTOMaTHHBCKOrO TBHBpHpOBaHHH pBSyjIbTaTOB ; KOHBHHO, MHOTHB pBSyjIbTa- 
Tbl, HOJiyHBHHbIB TaKHM CHOC060M, OKa>KyTCH flJIH paGoTaKJH^BrO MaTBMaTHKa 
'cBBpXT-BCTBCTBBHHBIMH' (xOTH OHH MOryT 6bITb BH^B H BBCBMa rjiy6oKHMH), 
H c]3aKTHHBCKH C H,BJIbK) HOJiyHBHHS HHTBpBCHblX pBSyjIBTaTOB HyjKHO TH^a- 
TBJIBHO OTGnpaTB HHBapHaHTbl H MopHTa-3KBHBajIBHTHOCTH TaK, HTo6bI OHH 
BCTBCTBBHHO COOTHOCHJIHCb C HHTBpBCyroH^HMH BOHpOCaMH (KaK, HaHpHMBp, 
B CJiynaB KOHCTpyKH,HH (PpBCCB) . Eh^B HaflO HMBTb B BHfly, HTO TOT BHfl HOHH- 

MaHHH, KOTopbift 3TH MBTOflbi MoryT HpHHBCTH B MaTBMaTHKy, cyuj,ecmeeHHO 

OTJIHH6H OT HBTO-JIhGo, HTO MOJKHO 6bIJIO 6bl BCTBCTBBHHO OJKHflaTb. B TOHHO- 
CTH TaM, TflB Tpa/;HH,HOHHi.IB MBTOflbl TBpHHT HByflaHy, TBOpBTHKO-TOHOCHbIB 

MBTO/;bi MoryT, bosmojkho, hphbbcth k pbhibhhk) (noflyMaftTB, nanpHMBp, o 

flOKasaTBJIbCTBB FpOTBHflHKOM H ^BJIHHBM THHOTBSbl BBftjIs) . 
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10.1 CpaBHeHHe c reneTHKoii 

Ta paSHOBHflHOCTb nOHHMaHHH, KOTOpyiO TeopeTHKO-TOnOCHbie MeTOflbl MO- 

ryT npHBHecTH b MaTeMaTHKy, cpaBHHMa c tbm, hto reneTHKa npHBHecjia b 
MeflHii,HHy (6HOjioraM npHHOCHTCH HSBHHeHHfl 3a BOSMOJKHbie HeTOHHOCTH no 
noBOfly Hx npeflMCTa, Morymne npoHBHTbCH b cjie^yromeM a63aii,e). 

KaK (nejioBeHecKaa) ^HK coflepjKHT cymecTBeHHbie fleTajiH HHflHBHfly- 
yMa, TaK h KjiaccncJjHi^HpyiomHH Tonoc coflepjKHT cymecTBennbie fleTajiH 
MaTeMaTHHecKolt TeopHH. KaK /],HK mo^kbt Gbitb Bbiflejiena MHOJKecTBOM 
pasHbix cnoco6oB (nanpHMep, h3 pasjiHHHbix nacTeft Tejia HHflHBHflyyMa) , 
TaK H KjiaccH4)Hii,HpyK)iii,Hft Tonoc MOJKeT 6biTb npeflCTaBjien h BbiHHCJien 
ajiBTepnaTHBHbiMH cnoco6aMH (BbiflejiaromnMH pasjiHHHbie npoHTeHHH Hflpa 
TeopHn) . KaK ^HK HHBapnaHTHa no OTnomennro k nacTnoMy cJansHOjiornHe- 
CKOMy npoHBjiennro nnflHBHflyyMa b flannoe BpeMH (nanpnMep, no OTnome- 
HHK) K BospacTy), TaK H KjiaccH4)Hu;HpyK)n;HH Tonoc HHBapnanTen no OTno- 
niennro k OTflejitntiM npeflCTaBjiennsM Teopnn (nanpnMep, no OTnomennro 
K OTflejibnoH ee aKcnoMaTn3an;HH na/; ee cnrnaTypon). KaK /],HK nn^nBH- 
flyyMa mojkbt Gbitb nsynena c ncnojibsoBanneM noflxo/^an^en TexnnKn, ne 
OTHOCHmeitcH K Tpaflnn,nonnoH MeflHn,nne, TaK n Kjiaccn4)nn;npyK)n;nH Tonoc 
MOJKeT 6biTi. nsynen c ncnojibsoBanneM cnen;najibnbix MeTOflOB (T.e. MeTO/;oB 
Teopnn TonocoB), KOTopbie, xotb n hbjihk)tch nojinocTbro MaTeMaTnnecKnMH, 
OTjinnnbi ot MeTOflOB KjiaccnnecKon MaTeMaTnKn. KaK b reneTnKe naynaeT- 
CH Bjinanne nsMenennn b /],HK na xapaKTepncTnKn nn^nBnflyyMa, TaK n b 
Teopnn TonocoB nsynaeTCH acJacjaeKT, KOToptin TeopeTnKO-Tonocntie onepa- 
ipiH Ha Tonocax OKasbiBaroT na Teopnn, nMn Kjiaccn4)nn,npyeMbie. KaK pojib 
^HK — 3TO pojib ynn4)nn;npyK)n];eH Konn;enn;nn, nosBOjiaron^en cpaBnnBaTb 
nnflnBnflyyMOB flpyr c flpyroM, BbiflejiHH pasjinnna n BCKpbiBaa cxo^ctbo, 
TaK n nonHTne Kjiaccn4)nn,npyK)ni,ero Tonoca HBjiaeTCH ynn4)HLi;HpyK)ni,nM, 
nosBOJiaa cpaBnnBaTb pasjinnnbie MaTeMaTnnecKne Teopnn fjpyr c /;pyroM 
n nepenocnTb snanna MejK^y nnMn. 

Mbi nafleeMCH nepe^aTb stoh MeTacJjopon nnTynn;nK), CToan^yro sa npefl- 
CTaBjiennbiMn pesyjibTaTaMn, a TaKJKe noTenn,najibnyK) pojib TeopeTnKO- 
Tonocnoft TexnnKn b MaTeMaTnKe b GypjuxeM. 

Bjiaro/i,apHOCTH: 51 npnsnaTejibna MapKO Bennnn sa ero nojiesnbie kom- 
MenTapnn k nepnoBnKy 3toh CTaTbn. 
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